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ENVIRGNMENT AND PROJECT HISTORY :

The developer of this project is the United Nations Organization
for Industrial Development (UNIDO), the Headquarters of which are
located in VIENNA (Austria).
- VIENNA INTERNATIONAL CENTRE
P. 0. Box 300
A - 1400 VIENNA

The study is financed by the PNUD, within the scope of a program,
realized by the ONUDI, of assistance to the Nigeria-Niger Joint
Commission for Cooperation, the headquarters of which are located
in.NIAMEY, in Niger. Its destination is to define, starting from
a type of millet and sorghum mill used by village populations,
the production unit for these appliances, the setting up of which
could be either in Niger or in Nigeria.

The firm SOFRECO, Société Frangaise de Réalisations d'Etudes et

de Conseil, with head office in Paris, 9, rue Alfred de Viqny
75008 PARIS, has been assigned this study by the UNIDO; this study
took place partly in the countries concerned, partly in Paris.

The field mission took place in two separate stages, one in Niger,
from October 14th to November 2nd, and the other in Nigeria, from
November 29th to December 20th (see appended reports and maps in
the appendix to the present study ).

The team which worked on this study in Niger and Nigeria, included :
- Ramon ARESTE Project Manager

- Marc VENE Expert in Agronomy
- Gérard BAUMANN Expert in grain processing




Finally, the SOFRECO team, which in these two countries, received

a precious assistance which helped it in the realization of

mission, that it be from UNIDO or local political and administrative
authorities, or from the different Ministries or Organizations the
names of which figure in the appended reports.

We want to thank them very sincerely, especially MM Gabriel AKUNWAFCR
General Secretary, Boureima MAGAGI, Deputy General Secretary, and
GADO, Financial Manager of the Joint Commission both for their
collaboration and their assistance all along our mission.

A "Prospective study for the Agricultural Development of the SAHEL
zone 1975-1990" has been published by the FAC in 1976. Later, were
published the CILSS and SAHEL Club works presented in 1977 at the
OTTAWA Conference, conference to which was also referred the
“MAIDUGURY PROJECT", developed by the IDRC (Industrial Development
Research Centre) of Canada.

Afterwards, followed one -another at short intervals :

A new IDRC study, at PITSANE, and then at GABANE, in BOTSWANA

(1977-1979).

- The UNICEF study "Village Technologies in western and central Africa
(1977-1978).

- The IDRC report at NAIROBI (1978) on Millet and Sorghum.

- The DAVES and ELTERICH report at the "Conseii de L'Entente” (1978).

- The OECD-SAHEL Club study "Critical evaluation of Food Assistance
(Aide Alimentaire) in the SAHEL, presented at the NOUAKCHOTT
Symposium. (1979).

- The studies undertaken in many laboratories, mainly the one of the
IRAT (Institute for Tropical Agronomic Research, in Montpellier),

- The MARPLAN-TOPFER Institute report on the creation of millet

and sorghum processing unit (1982).
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More recently yet were published :

- The SCEV-AGRI report on "Traditional grain technologies in the
SAHEL countries. Its part in food self-sufficiency published by
the French Ministry of Cooperation and Development (April 1982).

- The "Ecole Nationale du Génie Rural, des Eaux et Foréts Students'
report, "The Niger agricultural environment : which processing for
millet and sorghum . (March 1982 ).

- 4 UNCC studies on millet mills and grain banks. (1981 and 1982).

Running through all these documentations and many other which can be
seen at the CEEMAT (Centre d'Etudes et d'Expérimentation du Machinisme
Agricole) and at the GRET (Groupe de Recherches et d'Echanges Techno-
logiques), or which have been published as review articles (in "Agro-
nomie Tropicale" - 1966 - N° 8 - 1967 - N° 8 - 1970 - N° 1 - 1971

N° 10 1in "Annales de la Nutrition et de 1'Alimentation" - 1963 - N°3),
it can be noticed that the industrial processing of millet and sorghum
canrot exclude, before 'a long period, the cottage industry processing,
in village mills.

The craftsmen's mechanization is considered as necessary to free
women from their daily and most tedious chores, and rom then on,
to free them for other tastes, somme more enriching on the human
and social plans, and other which could contribute to the food
self-sufficiency policy.




2. MARKET AND PLANT SIZES :

The yearly requirements for mills have been estimated at about
700 appliances for Niger and about 3.200 for Nigeria, and the
yearly demand, respec:ively for each of these countries at
about 320 and 1700, i.e. a yearly total of 2.C20 appliances.

For the dehullers, the demand has been figured at approximately
600 appliances a year, for the reasons exposed in chapter III.
Finally, the annual production program for the plant has been
set av :

mills 2031

dehullers 612

spare parts 225 (ir mill and dehullers equivalent)
i.e. a total of 2.868 appliances for a production capacity for
the plant under study of approximately 5.000 appliances.

This production capacity has been computed on a 230 work
days yearly basis, with a crew defined in chapter VIII working
8 hours a day.

o
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. MATERIALS AND PRODUCTION FACTORS :

The appliances we recommend present the essential characteristic
that their bodies are made in welded steel instead of being in

cast iron, solution which presents the interest of limiting at

the utmost the imports of finished products, and therefore of
bringing locally the maximum of added value, starting from imported
basic products. (see in annex conception, welded steel body of the
CHAMPENOIS appliance, type V 300 and V 400).




4. LOCATION :

From the missions realized in the departments and states of the
concerned two countries, we are lead to think that the best location
for the plant could be :

- for NIGER : the region of BIRNI-N'KONI, MARADI
- for NIGERIA : the region of GUSAU, KATSINA, KANO

These locations take into consideration the constraints of this
type of industrial unit, and the fact that we recommend, in a first
stage, the construction of a single unit.

The definite siting could however not come out of the mission we
were assigned; however, for NIGER, this siting could be set, after
a careful study, in the industrial area of the city of MARADI,
either on an inoccupied plot, or by the re-use of the closed-down
plant of CFDT (see plan N° 3 in appendix).
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5. PROJECT TECHNICAL ASPECTS :

The plant will build mills; it will be'the basic appliance which the
population should be able to obtain, ir a first stage. At the same time,
some dehullers could be built, the type of which could be set definively
after study of different models. This study could be undertaken by the
Engineering Department of the AHMADU BELLO UNIVERSITY (A.B.U.) 1in the
town of ZARIA (NIGERIA).

Finally, later on, this plant could build millet and sorghum shellers

and water pumps.

The mill to be built is one cf the vertical metal plates type, with
an fourly mean output (depending on the product) of 200 kg/h.

The dehuller could either be one of the IDRC Mini-dehuller type,
which can process a load of 5 kg of product at one time, or the
IDRC PRC/R11C type, which can process 10 kg at one time, or both
types. "

2 and could

The production unit would occupy a land area of 1.050 m
be set on a 5.000 m2
anyhow, the production unit as defined in this study will have a
production of about 43 % of its equipment maximum capacity; on the
other hand, it will be practically possible to double the capacity of

the machine workshop without building extension, on account of avai-

plot, in order to allow further extensions;

lable space (see in annex - plan N° 1).

Civil engineering and public works will include the fitting out of
the plot; the scraping, resurfacing and compaction of the building
land; the building foundations will be of shallow foundation type,
or isolated, continuous foundation slab, depending on situation.
The machines and equipments will be set on independant concret
mast.
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The construction will be simpie, with metal frames either braced
framework or solid state beam's type, of local construction; the walls
will be made up of hollow breeze-blocks up to a height of 3,5 m and

in aluminum coating for the rest.

The roof will be in aluminum sheet and in translucent polyvinyl
for the lighting parts.
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6. MANPOWER :

The total personnel will be 56 persons, split in 15 administrative
and commercial employees and 41 in the workshop.

The staff, normally of 5 nationals will be reinforced for the first
two years of operation by 3 expatriates, indispensable at the key
posts, that is at the levels of plant management, supplies and
workshops. These expatriates executives will have for mission to
train their Nigeria, or Niger counterparts, to implement and to

run in the technical production and management structures. We
believe that a 2 years period is a minimum, if the project is to
become viable, and that takes into account the locally available
manpower,

The Plant Manager should be a good administrator and a good
technician. Therefore, he should have received a basic technical
education.

Regarding social security contributions, while it has been fairly
easy to estimate them in Niger, that has however been very difficult
in Nigeria, where all employers and officials we met were very
discreet on the percentage of mark-up on salaries which should be
applied; we consider that the level of 20 % of salaries which we
finally retained represents a matimum for both countries, especially
for Niger where the amount is of about 17 %.
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IMPLEMENTATION SCHEDULE :

We have reckoned 17 Months between the beginning of the studies
and the end of the tests of the plant before its operational
start.

This period of time includes 5 months in 1983 for the studies, the
preparation of the invitations to tender, and one year, in 1984,

for the construction, the setting up of the machinery and equipments
and the tests up to the reception of the plant.

The plant's getting into production would occur early in 1985, 1985
being a period of running in at 50 % of expected production, and the
year 1986 being the first year of production at the level expected
in the study.




8. FINANCIAL AND ECONOMIC EVALUATION :

The total! ccst of initial investments is estimated at 560,1 millions
CFA Francs for a plant located in Niger, and 1.140.226 Naira (N)
for a location in Nigeria.

The break-up of these prices is the following :

NIGER (CFA) NIGERIA (N)

Fixe investments 265.303.000 540.494

- 190.335
expenditure

Net working capital

|
I
|
I
!
|
|
|
I (full production)

560.155.000

I
I
|
[}
|
Pre-production capital I 90.348.000
|
|
I
!
I 1.140.226

I
I
I
I
I
I
|
204.504.000 I 409.397
+
I
I

=Total investment cost

The financing requirements are estimated respectively for Niger

and Nigeria at 440.000.000 CFA and at N 880.000. The firanci

will be brought for 25 % by the capital, puid in 1983 and 1¢

and by medium term credit, on 9 years, for the remaining 75 % . .ich
gives :

NIGER (CFA) NIGERIA (N)

I T 1 |
| I I |
I | | |
| ] [ [ I
}Flnanc1ng by developer | 110.000.000 | 220.000 |

I I |
:Financing by MT credit [ 330.000.000 | 660.000 |

} - I
{TOTAL financing I 440.000.000 i 880,000 I
| 1 4




The medium term 6 years would be respectively at 16 % and 8 %,
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with reimbursements starting after 2 years. The Nigerian rate of 8 %

should be accampanied by a Commitment Commission of 1% a year.

The first payment of interest would take place in 1986 (see

schedule of payments and reimbursements, capital + interests

at chapter 10).

The actuarial rates come out at 12,73 % and 6,93 %.

The production cost at cruising speed are the following for each of

the countries.

- | |
! | NIGER (CFA) | NIGERIA ()
{
] [ !
{Production costs | 435.481.000 | 897.004
| |
,Overhead | 5.222.000 | 11.462
| [
=C05ts of sales and distri- | 50.478.000 | 100.956
bution | |
| z 4
|Subtotal operating costs |  491.181.000 { 1.009.422
} +
{Financial costs .} 46.400.000 } 46.400
|
|Depreciation | 32.767.000 I 63.262
i
T T h—
=Tota1 cost of production 570.348.000 | 1.119.084

The financial analysis at the level of the projected balance sheet

(figure 10-10) shows a strong progression of the project's reserves,

which permits to see that its financial structure is quite good

concerning its internal rate of profitability, its calculation in both
cases shows that it is of about 29 %. This is very favorable and should
allow to obtain credit at the market's levels.




Figures 10-14 give a rate of profitability of shareholders' equity
of about 55 %. From such results, the project is financially very
interesting, that it be located in oné or the other of the two

countries.
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9. CONCLUSION :

As a conclusion, we can say that the project will contribute to

the regioral economies development for both countries. Its local
establishment will have an important impact on the rural population
on account of the structures and the products which it will make
available for it.

It will be possible to adapt completely the marketed products to
the users' requirements. At the present time, this is unfortunately
not the case. For instance, the ENGLEBERG type dehullers are not
adapted for millet and sorghum, the engines and mills do not match
(engines too powerful, or not enough). This results, of course,

in bad work, but also in additioral costs, at the user's expenses.

The quality of the marketed products should be higher, and their
work life should be Tonger, the spare parts would be rapidly
available, while at present, it is necessary, in some cases, to
wait a few months which keeps the mill from being operative, or
lenghtens its operation with a faulty work, or even, in some cases,
with conditions dangerous for the operating personnel.

The project should play an important part for what concerns the
users' training, through the af.er-sales service and the other
plant services which will do what is needed for the realization

of correct installations, the maintenance and the quick repairing
of the appliances. The training of qualified millers is essential
for the use and the preventive maintenance of the mills. The
project will allow giving such a training in the plant. Finally,
the production unit will allow the training of personnel qualified
in mechanics and boiler making. These workers, leaving the plant,
could play the same part as the one played at the present time through
the centres of ACREMA type in Niger.
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Besides the private sector, the diffusion of mills in the rural
environment as well as their management should imperatively rest
on the actual structures and those to come of organisms such as :

- UNCC - AFN - ANIMATION in Niger.

- The Ministries in charge in each state of NIgeria of the development
of cocperatives. ’

- The Ministries in charge in each state of Nigeria of the development
of small irdustries.




I1. ENVIRONMENT AND PROJECT HISTORY

- Environment and project history

- Developer and originator of
project

- Cost of preinvestment and
preliminary studies
(exhibits 2 ER and 2 IA)

'9.



ENVIRONMENT AND PROJECT HISTORY :

The RAF/77/020 programme “"Assistance to the Nigeria Niger Joint
Commission for Cooperation" entrusted to UNIDO in association with
FAO due to extend from June 1979 to June 1982 had the target of
preparing, evaluating and realizing projects, adapted to local
conditions for the processing of products generally perishable, or
feasibility studies in agribusiness industries.

In January 1980, the MARPLAN TOPFER INSTITUTE turned out a general
prefeasibility study, concerning among others the millet and sorghum
processing.

This study RAF/77/801 brought to the fore among others an increasing
tendency for the replacement, in rural environment, of the milling
of millet and sorghum with mortar and pestle by processing with
mechanical mills.

Through this mechanization, women can avoid a back-breaking chore
thanks to simple mechanical installations. The material should allow
to process all a range of goods (millet, sorghum, groundnuts,
niebe-beans, etc...) but also some products more or less fermunted for
the preparation of the different traditional dishes.

In order to judge of the scope of this problem, it should be known
that the rural populations concerned in Niger represent about 86 %
of the country's total population and about 73 % ‘n Nigeria (for
the States directly concerned).

Supplying these rural populations with flour or semolina processed
by industrial or semi-industrial mills located in urban centres
cannot be contemplated within a short or medium term, on account
of the circuits to be established and the increasing costs of
transportation.




Moreover, these products could only satisfy partly the habits

in matter of food for the concerned populations, who prefer

the products more or less fermented. Finally, it should be noted
that those industrial type mills do not exist yet, except in

the large urban centres.

The purpose of this study is to estimate, starting from the best
adapted type of appliance, the needs and demand for such mills,

and therefrom to define the unit for the production of the machines
to be manufactured for the equipment of Niger and Nigeria.

The systematic equipment of the regions concerned will bring them,
while starting a semi-industrial activity, a greater welfare, this
is enjoyed presently only in the cities. At the same time, it

will help to maintain population in the rural areas and free women
from a tedious work, releasing them for other activities, among
which farmwork.

Finally, keeping locally the offals will allow their use for the
feeding of livestock.




DEVELOPER AND ORIGINATOR OF PROJECT :

On account of the complexity of the file concerning millet and
sorghum milling, it has been broken down in two sections :

a) Lead the study to set up 3 semi-industrial pilot plants. .

b) Elaborate a project tending to the satisfaction of rural needs
through the creation of a plant meant to produce cottage indus-
try-type mills and cehullers adapted to the region.

The Nigeria Niger Joint Commission whose headquarters are in NIAMEY,
SONORA Building, asked the PNUD to finance this 2nd section, the
realization of which being entrusted to ONUDI, in order to perform
the study on the creation of such a plant.

The Société Francaise de Réalisation d'Etudes et de Conseil (SOFRECO)
was put in charge of this study, which took place in two steps :

in Niger, from October 14th to November 2nd 1982, and in Nigeria
from November 29th to December 20th, 19 82.
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Charts 2 ER and 2 IA hereafter give the estimates of the cost
of related preinvestment and research studies.

This preliminary studies are necessary to complete or (and) to
improve certain points of this study; as well as to do research and
land studies necessary to the realization of the project.

The preliminary studies costs included the cost of personnel
(engineers, surveyor), the related expenses concerning travel,
local transportation and accommodation.

23.




EXHIBIT 2 ER

INVESTMENT COST ESTIMATE
PRELIMINARY PREINVESTMENT AND
RESEARCH STUDIES

T
{ INVESTMENT COST ESTIMATE IN 000 F CFA
T
| Preliminary preinvestment and research studies
|
! !
| NIGER | Cost (000 F CFA)
r Forei I T
gn Local
I DESIGNATION | currency currency | TOTAL
| T
; Preinvestment studies { 13.752 ! { 13.752
= Preliminary research } I {
| (plot search and study) | 1.917 | 852 | 2.769
I ' | | |
| - ! } f
} TOTAL { 15.669 { 852 { 16.521
] 1 1 |

Nota : The abbreviation ER indicates exhbits relating to Niger or
to a Niger project establishment.
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EXHIBIT 2

INVESTMENT COST ESTIMATE
PRELIMINARY PREINVESTMENT AND
RESEARCH STUDIES

INVESTMENT COST ESTIMATE IN K

I I
| |
I l
[ |
| Preliminary preinvestment and research studies |
I ' |
| I |
} NIGERIA } Cost in N i
A{— } Foreign ! Local { TOTAL {
| DESIGNATION | currency | currency | |
| [ | | [
I Preinvestment studies { 27.504 { { 27.504 :
: Preliminary research { l { l
= (plot search and study) I 4.095 : 1.819 } 5.914 I
I } } } |
{ TOTAL { 31.599 { 1.819 { 33.418 i
{ I ] ]

Nota : The abbreviation IA indicates exhbits relating to Nigeria or

to a Nigeria project establishment,




[IT. MARKET AND PLANT SIZES

1. Study of existing products

2. Determination of products suited to the needs
3. Estimate of number of existing mills

4. Determination of needs in mills

5. Determination of demand

6. Production programme and plant capacity

7. Exhibits :

Production programme exhibit

| Sales yield estimate
| (exhibits 3-1 ER/3-1 IA)

| Estimate of cost of production
(exhibits 3-2 ER/3-2 IA)

Estimate cost of waste
(exhibit 3-4 for the record)
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1. STUDY OF EXISTING PRODUCTS :

‘

From our field visits, we have noted the following points :

The term of MILL, often used,concerns in fact two different machines,
which each fulfills different functions :

a) the mill which grinds, and gives out a milled product.
b) the dehuller which separates the kernel from its hull.

Mills :

A1l the mills we have seen were of the vertical metal plates

type. We have not run into hammer-mills, except in a semi-industrial
plant in BAUCHI. (However, we know that there exist a certain number
of them).

These plate-mills are of help to the customers, even though

their set-ups leaves much to desire. Actually, their set-ups are
faulty, with engines too strong or too weak for the required outputs,
rotation-speeds too high, with an effect on the quality of the

grist, etc...

The type of products obtained (a mix of coarse and branny semolina
and of flour) is closer to the one obtained by pounding, coarser
and less fin than the flour obtained in semi-industrial set-ups.

Nevertheless, it is possible to obtain a higher degree of fineness
by setting the plates closer to one another and by grinding two

or three times the same product in the mill,
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Concerning more particularly the components of the mill,

the metal plates used are of different diameters according to
the models. This diameter, often too small, does not allow an
efficient grinding and a correct output with moist products.
The bodies of the grinders are in cast iron. In the case of

a local appliances manufacturing, they should be imported. This
would reduce the production unit to an assembly chain, at least
until the creation of a fbundfy.

Concerning the mill type, we have noted that the one in use
allows the production of flour starting from relatively moist
grain. For this moisture, which is difficult to control, the
screens of a hammer mill risk to be plugged, in the case of a
mill equiped for fine milling.

Dehullers :

Whether in Niger or in Nigeria, the ENGLEBERG type dehullers

which are used are adapted to rice, but not to millet and sorghum.
In Niger, in rural areas, there are no dehullers, except in the
NIAMEY department. There is an important need for millet and sorghum
dehullers, since, very often, millet and sorghum are dehulled by
hand (pounding) befcre milling. However, in Nigeria, the milling
operation is done on un-dehulled millet an sorghum. The dehuliers
used on millet and sorghum in Niger (only in urban areas) are

used in Nigeria only for rice.

These findings are confirmed by the study "Feasibility study on
Food Grain Processing in Nigeria (June 1978), which indicates
that, in Nigeria, only 19 % of the grain are dehulled before
milling.
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The products obtained from the machines we have seen undergo
abnormal overheating related among otbers, to excessive rotation
speeds and to the maladjustment of the existing machines projected
for rice dehulling.

The dehulling by mortar and pestle is considered by tha women as
a more tedious operation than the milling itself (by pounding).
Therefore, there exists, in as much as means for purchase are
released in favor of village populations, an important market
for dehullers.

It would be interesting, after studies and tests to build a dehuller
of the Canadian RIIC/PRL type, which requires less power than those
used at present, and which would allow a batch production, by 5 or

10 kg batches. Contacts should be taken with the concerned organi-
zation to obtain detailed results of their studies and tests

realized in Africa on the same products. This organization is willing

to give free of charge the licence for the manufacturing of their

dehuller and to give assistance in its mass production.

Grain shellers :

Finally, we have noticed a need in shelling machines. Actually,
such machines are not yet used in Niger, and very few in Nigeria.

Engines : (See technical note appended in volume N° 2)

In the centres where electricity is distibuted :

The electrical motor, compared with thermic engines, is better
adapted :

- low cost of maintenance

- higher yield

- less nuisances (noise, smell etc...)
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- no fuel supply problem; no need to stock it.
- lower purchase price.

In the centres without electricity :
The diesel air cooled engine is desirable.:
. More expensive, but sturdier and less liable to break-downs than
the gas engine.
Nota : Motors of three or four power ratings could be offered to
satisfy the milling and dehulling outputs corresponding to

the users needs level

The requirements in appliances concern the following materials :

- mill
- dehuller
- sheller

However, caution should be taken regarding the determination of the
products to manufacture and the production capacity for the plant to
be set up. Indeed, considering the financial means of the demand,
which are very low, purchases will go first for the mill, thence for
the dehuller and at last for the sheller. Consequently, we shall

study a unit tending to satisfy first the needs in mills, while
producing a small quantity of dehuliers, whose Taunching on the market
will permit to test the demand and to adapt the material and its
manufacturing to the needs. The same process will be followed for

the sheller, but at a stage outside the scope of our study. At last,
later on, the manufacturing of small waterpumps could be contempla*ed,
their use going to be increasing.

Proceeding as above, we are certain to have a unit capable to work
at full load on one or several products, but only after it will
have well assimilated its technique on a mass production basic

material.
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As far as engines are concerned, their manufacturing can be contem-
plated locally, only within an engines production unit, for uses
other than those of mills. In the meantime, it will be cheaper

to import them.

Niger has a population in 1982 of about 5.800.000 inhabitants,
among which 5.000.000 Live in rural environment (there are about
9.000 villages) and 800.000 in urban areas (42 centres have
been defined as such).

The population growth rate is high, 2,77 % a year, with a very
fast urbanization, especially in NIAMEY (see chart N° 1 ER volume 2).

Agricultural activities consist mainly in the cultivation of millet
on approximately 3 million hectares, producing about 1.300.000 tons,
and sorghum on nearly 900.000 hectares, with a production of about
320.000 tons.

A relative stability in the surfaces under cultivation can be noticed,
as well as a relative consistency in yields, on account of the rainfall.

After excepting the irrigated areas, dedicated most often to rice, it
can be noticed that in all Niger departments of sahalian climates,
inhabited by sedentary population, are grown millet and sorghum.

The production of the different zones is directly related to the
numbers of the rural population which lives there.

The departments of NIAMEY, MARADI, ZINDER and D0SSO, which have the
highest density in villages, produce the highest quantities of millet.

This production goes mostly for the traditional daily food. The

population in villages is wholly self-sufficient for food, that in
towns almost wholly. It should be noticed that, in the towns, millet
and sorghum are more and more supplanted by rice and wheat.
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Consumption is estimated at 220 kg a year per person in the rural
sedentary areas, at 190 kg in the nomadic areas, and 150 kg in urban
areas. On these bases, a quantity of. 1.600.000 tons, including offals,
should be reached in 1992. Niger should then reach self-sufficiency
(consumption + seeds). It should be remembered that the farmer all
over the world is a man of caution, who tries to keep a certain

stock, in expectation of the risks of the next year.

These quantities of millet and sorghum, besides the part marketed
for proces:ing in the industrial mills or returning for traditional
consumption are generally stocked in ears, in the village granaries.

It is in function of the needs, generally every day, that the men
hand in the number of ears needed to the women, who realize all the
processing operations : shelling, hulling, grinding and bolting, with
pestle, mortar and winnowing basket, before going to the preparation
of the meals (especially the "boule" fura, morning drink and the
"paste", tuwo, evening meal).

However, one after the other, have spread craftsmen's mills in
some villages and in the boroughs of the cities. Besides the
winnowing baskets have appeared metal sieves. Nevertheless, there
has not been any thresher or sheller set up in the land.

For Nigeria, we have considered the population for the 8 states
principally concerned by the production and consumption of millet
and sorghum. They are the following states :

BAUCHI, BORNO, KADUNA, KANO, NIGER, PLATEAU, SOKOTO and KWARA.
For these states, the total population in 1982 is of about

40.167.000 inhabitants for a rural population of about 30.513.000
inhabitants. This rural population should be in 1992 of about
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38.107.000 inhabitants, estimate based on a growth rate of 2,5 %
a year (see chart 1 IA - volum 2).

Consumpticn for these states in rural areas, is evaluated at 165 kg

a year per person. This quantity results from our own field visits.

On a basis of 165 kg, the total rural consumption would reach 8.292.000
tons in 1992. It should be noted that according to the studies (1)

(2) the level of average consumption for the 8 states.varies between
150 and 159 kg/year/person.

NOTA : (1) MARPLAN Study
(2) Study "Feasibility on Food Grain processing in Nigeria in
1978 .




2. DETERMINATION OF THE PRODUCTS ADAPTED TO THE NEEDS :

. Mills ¢

Determination of the hourly output will take into account the
following factors :

The yearly consumption in rural areas per inhabitant varies according
to the land between 165 and 220 kgs.

In our computations, we shall take 200 kg/year/persen :

A mill works, when allowed by socio-economic conditions, for 40
to 50 families, who go daily at the mill to have prepared the
guantity of grist corresponding in general to 2 days' consumption
(This leads to the conclusion that a mill works, on the basis of
10 persons by family, for 800 to 1.000 persons. These figures
have often been confirmed).

In rural areas, a mill works approximately 4,30 hours a day,
since the miller also works in the fields. We shall retain the
figure of 4 hours.

Therefore,a mill should grind between 437 and 547 kgs/day
(calculated figures).

If we take the figures of study (1) which were confirmed in our
field study, we shall take a figure between 400 and 500 kgs/day,
which is nearer to reality. (If we take 40 to 50 families/day

having given for grinding 4 tia/day, we also find 400 to 500 kg/day
1 tia « 2,5 kgs).
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The hourly output of the mill will be of 100 to 125 kgs.

This output should be corrected to take into consideration the
factor of utilization of the mill.

- The coefficient C 1 is function of the time of work with product
to the total time of working with or without product and the time
it takes for the mill to>stop>running, these times are related
in particular to :

- change of customer

- change of product

- waiting time in order to have enough product to run,
before starting the grinding operations for a rather
Tong period.

The measurements made show that these times vary between 11 and 16 %
of the effective time of work. We shall take 15 %, i.e. a coefficient

c.1 =0,85.

- The coefficient C 2, which is function of the product, gives an
hourly output different from the output rated by the manufacturer.
This coefficient varies according to :

- the nature and state of the grain to be milled.
- the grains' moisture
- the degree of reduction desired for the grinding.

On 9 measurements made, we have found a coefficient varying
between 0,44 and 0,96, we have taken the average, which gives :

C2 = 0,66
Thence, the coefficient C of use of a mill :

R e e e T P PR L L L L LR g

c =0,85x 0,66 = 0,56
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On a basis of 4 hours, the average hourly yield of 100 to 125 kg
can be reached only with a mill with a rated output of 178 to
223 kg/h.

We will take a mill with an output of 200 kg/h.

Our study is based on the production of a mill with the above output.
This mill will be used as well in the countryside as in the urban
areas for a semi-industrial production of flour.

There is in the range of existing mills whose outputs rated by
their manufacturers vary according to their types from 180 kg/h

to 270 kg/h on dry product and 125 to 227 kg for moist products.

It should be noted that yields vary in function of many factors :

rotation speed

available power

nature and condition of grain processed

degree of fineness of desired grinding.

Very damp kernels clag the plates and can reduce considerably
the mill's output.

We have noticed in Niger and in Nigeria the following points :

- A11 the mills encountered were of the vertical plates type.
These grinders give a service which satisfies their customers,
even though their use leaves something to be desired.

In fact, set-ups are often faulty, mills and their engined
are not on the same level, machine-rooms are too small,
engines are too strong, or not strong enough for the desired
outputs, rotation speeds are too high, with an effect on the
outputs and the quality of grinding etc...
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The type of product obtained (a mix of coarse semolina and of flour)
is nearer the one obtained by pounding, coarser and less fine than
the flour obtained in semi-industrial plants. But it is possible to
obtain a finer grinding by setting the plates closer to one another
and by recycling one or moretimes the same product if necessary.

It can be said that, on account of the large number of this type

of mills set-up in these two countries, it does not seem worthwhile
to introduce in these countries, through the creation of a production
unit, another type of mill which would certainly face competition
from legal or illegal imports of the mills to which their users are
accustomed. On the other hand,the production of spare parts for the
mills in operation and those to come would be an important activity
for the industrial unit, therefore, it seems useful to standardize

at the utmost the types of spare parts.

As far as the mill is concerned, we have noticed that the type in
use gives the possibility of obtaining flour with rather moist
grain; a mill with screens would risk being clogged by the same
product.

Concerning more particularly the components of the mill, the metal
plates used show,in comparison with vitrified bakelite plates with
corundum, and in consideration of the product to obtain the following
principal advantages :

- more rugged
- easier to manufacture locally (forward thece are industrial foundries

establishment projects).
- lower cost.

The diameter of the plates should not be below 250 mm, in order to
have a grinding without problems with moist products. These plates

e i e e e e e
rl A




38.

should be made in white cast iron, the hardness of which will allow

a longer operating life.

In consideration of what we have stated at the beginning of this
chapter, we have chosen to manufacture the body of this machine in
welded steel. (see in appendix the technical notice of CHAMPENOIS
mill).

. Dehullers presently in operation in Niger and Nigeria are dehullers
adapted for rice processing but not for millet ana sorghum. Therefore,
before starting this type of material, it is necessary to be cautious.
We recommend to build in small quantities a Canadian dehuller of

IDRC type, of which it is possible to obtain detailed plans, and which
can be produced without paying royalties (see appended documents).

Observation : The tests undertaken on this type of appliance in
BOTSWANA as well as in MALI have shown their superio-
rity over ENGLEBERG type (see FAO study FAO-GCP-RAF-045
August 1981 and June 1982).

In a first stage, we could buiid the mini-dehuller IDRC type, the
output of which seeming well adapted to the rural requirements.

The minimum lead is 5 kg and the hourly output between 60 and 100
kgs, with an engine of 3 HP.

A limited production could easily find buyers; at the same time,
~ tests on this type of material could be led by the ABU University
of ZARIA, to determine whether it would e better to build either
the above mentioned type or the IDRC PRL/RIIC which works with a
minimum lead of 10 kgs, or both types (see appended note concerning
engines).
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3) Estimate of the number of mills :

Grinders :

It is impossible to know the exact existing number of mills, since

no complete representative census has been done up to now. In certain
existing statistics, the indicated figures include both mills and
dehullers.

The only reliable source in rural environment is the 1981 census
realized in the 4 rural arrondissements of the MARADI Department,
in NIGER, which indicates 1 mill for 3.500 inhabitants. In this
case, the "mills" concern only the grinders, since there are no
dehullers in the rural areas, except in the NIAMEY department. At
the same time, for the state of KANO In NIGERIA, the 1981 census
indicates 1 mill for 2.480 inhabitants. (in the urban centres, the
information gathered give 1 Mill for 1.300 inhabitans).

Another possible source of estimate of the number of existing mills
| may be the number of import licences applications, even though the
indicated figures cover as well the grinders as the dehullers.
Besides, these figures do not indicate necessarily that all these
material have finally been imported. Finally, in these figures,

no consideration is given to the number of mills purchased without
licence application. In a first stage, it could be considered that
those compensate the import licenses applications which were not
followed by imports.

NOTA : The number of licences does not indicate the destination of

the mills, that they will be for urban ‘or rural areas.
Finally, the terms of references indicate that 20 to 30 %
of NIGERIA needs in mills are already satisfied.
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According to the "Feasibility Study on Food grain Processing
in NIGERIA - 1978" it was estimated that in 1975, there
were 25.000 mills in NIGERIA,

For NIGER : Between 1976 and 1982, there were 1.632 applications
for towns and country. (see appended chart N° 5 ER Source - Ministry
of Commerce).

Should the life expectancy of a mill be of 10 years, there remains
to estimate the number of machines imported between 1972 and 1976.

If we take the figure found by computation of 2.078 machines in
existence now, and supposing that the 1.632 appliances be grinders,
there would have been imports of 2.078 - 1.632 = 446 machines imported
on the 4 years between 1972 and 1976 i.e. 111 per annum.

This figure should be compared with the 101 import licence applications
made in 1976/1977. Even though this figure of 111 seems overestimated,
it could be considered as valid, since, in fact, a certain number of
machines were already there before 1972, which reduces the yearly
average to a figure under 101.

We shall keep in mind as the figure of existing mills the quantity of
1.450.

For NIGERIA : According to the study (2), there were in 1975 for the
whole NIGERIA about 25.000 mills, grinders and dehullers. These figures
comprise the whole range of mills, from the "pepper grinder "type,

of a capacity of about 21 kgs/h to the model with an output of 250 kgs.

According to different sources of information, it can be estimated
that needs are satisfied at a level of 30 to 40 % in the 8 states
mainly concerned.
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Dehullers :

Concerning the dehullers, it can be ‘estimated that there is none

in the country-side in NIGER at the present time, and that in NIGERIA,
even though a certain number are in operation, those are used rightly,
only for the dehulling of rice. In fact, these machines of the
LEWIS-GRANT type are adapted to the processing of rice (see document
in volume 2 : manufacturer's letter ref. JW/VWC) but not to the

processing of millet and sorghum, as we have been able to see.
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4. DETERMINATION OF NEEDS IN MILLS :

Needs in grinders :

Through our mission, we have noted that a grinder should work,

in rural environment, for 800 to 1.000 persons. We shall keep the
figure of 1.000 persons for our computations, which will give a
pessimistic figure; on the other hand, if it is considered that
grinder should process between 400 and 500 kgs/day of product,
i.e. between 146 and 182 tons per annum, we would keep the average
figure of 164 T/year.

From the preceding data, we can establish the following chart,
using :

- the population figures (see charts 1 ER and 1 IA, appended).
- the consumption figures (see charts 4 ER and 3 IA, appended ).

Needs in dehullers :

The needs for NIGER could be estimated at a figure equal to that
of the grinders, i.e. 7.200 machines.

For NIGERIA, an estimate of needs is difficult to make, if not
altogether impossible, since about 80 % of millet and sorghum are
milled in the dry form, without prior dehulling, the elimination
of part of the bran being in some cases done by winnowing.

Therefore, it is not possible to know what influence on the food
habits could have the existence on the market of a well-adapted
dehuller. Needs could vary between 8.070 and 38.000 machines.
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SUM UP OF NUMBER OF EXISTING MILLS
I | NIGER | NIGERTIA
| I T i I
I | Inhabitants| Number of | Inhabitants | Number of
! 4L ! mills } ! mills
¥ w T ] T
| I I I I
Ilst approach : I I I I
I- Rural population I I I I
| 1987 : I 5.002.000 I I 29.770.000 |
Ia) Hypothesis : I I I I
}- 1 mill for 3.500 } : I }
| inhabitants in I | I |
NIGER
I I I I I
I- 1 mill for 2.400 I I I I
I inhabitants in | | 1.429 I | 12.404
| NIGERIA I I I |
I- Urban population : { I I I
I 1982 : I (843.000) I | (10.697.000)|
Ib) Hypothesis : : { I {
I- 1 mill for 1.300 I I I
I inhabitants I | (649) | ‘ (8.228)
| I I I I
I - —4 - {
ITotal (a + b) I I 2.078 I I
| | 1 | I
IExisting number of I I I I
|mills (figure cons1- | ' 1.430 | I
{ | | | I

o



study)

SOFRECO
44,
CHART OF NEEDS IN MILLS

I l I [
| I NIGER | NIGERIA |
| DESIGNATION } { } + g
| | | Number of | | Number of |
[ | |  mills | | mills |
= 4 ! { — !
I 1 | l I I
‘ 1 According to hypothesis I ‘ { 1 ‘
| 1 Mil1/1000 inhabitant | | | l |
| Population 1992 | 6.196.000 | 619 | 38.107.000 | 38.107 |
| (1 ni1/800 inhabitants) | - oesy | a7.633) |
l 2.According to consumption | l | | I
{ hypothesis ! } I I !
| Millet and sorghum I } i ; ;
1 consumption l 1.336.000 Tl 8.145 | 6.288.000T' 38.341 |
i ~+ t t 4 |
| l l I | l
|  TOTAL number of mills | | | | |
| (figures retained for this | | 7.170 l | 38.000 |
l | l | l |
| | I | | l
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Finally, for the needs in the 10 years to come, we shall retain
the following values :

Water pumps (for the record)| (for the record)

i B i |
| DESIGNATION | NIGER | NIGERIA :
| | | :
| T | i
| g | |
I Mills : | l I
| | | I
| | | |
| - Total needs | 7.170 | 38.000 l
| | |

| - Needs satisfied | | }
| in 1982 | 1.430 | 12.400 |
| | |

I | | }
| i | |
| Needs for 10 years | 5.740 } 25.600 }
| | |
| +- 1 i
| | | |
| Dehullers : | | |
] : .
| - Total needs for 10 years|  7.170 18.000 < X<38.000 {
| | |
| | |
: Shellers (for the record)l (for the record)|
| ! }
|

| |
| |
[

|
]
|
|
l
l
| 4
J
|
I
|
I

L
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5. DETERMINATION DES DEMANDES :

a)

b)

Mills :
From the import licences applications in NIGER these last years :

(Source Ministry of Commerce).

1978/79 : - 300
1979/80 : 324
1980/81 : 313

1981/82 : 336

i. e. : an average of 318 machines a year.
This demand correspond to needs established at about 700 machines
a year. This means that the demand is of about 44 % of needs.

This figure seems quite reasonable in our opinion, considering the
means of the populations concerned, Moreover, it would not be
reasonable "to exnect that the satisfaction of needs as expressed.:
would go 100 % on the local production.. '

Dehullers :

We have seen that it is very difficult to apprehend reasonably the
needs. It will also be so for effective demand. We feel it would be
unwise to count on an important demand from the start. In as much as
the needs concern at the same time a mi1l and a dehuller, demand will
first go for the mill, the machine which "produces the flour".
Therefore, starting from this hypothesis, the demard for dehullers
will concern at first only the population which already has a mill.
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This hypothesis is certainly pessimistic, but it will allow, on the
basis of a new model of dehuller that we suggest, to market small
quantities of appliances, which will permit without taking any

risk to test the effective demand and not to complicate the plant's
production; this way, the plant will be able to become familiar with
a single type of machine, the mill.

The production of dehullers will go increasing as fast as the needs in
mills are satisfied. In this study, we will consider a demand calculated
on basis of needs equivalent to the estimated number of existing mills
in 1982.

Other machines :

The sheller :

This appliance will certainly be in demand when the two preceding
ones will be well implanted. The productior unit will then be able

to consider its production. The delay elapsing till then should allow
to polish up a type of appliance well adapted to millet and sorghum.

It should be noted that the shelling of millet and sorghum is a
rather tedious task for the women, in as much as it provoques

itching possibly leading to dermitis.

Small home mills :

Such small mills, operated by hand or with a small motor could have
a market. It will belong to the new plant to define its characteristics
considering the market.

- Water pumps :

These pumps could also be built later on, since the needs and the
demand will go increasing.




RECAPITULATION OF NEEDS AND DEMAND

NIGER NIGERTIA NIGER + NIGERIA REMARKS
Existing | Needs in | Yearly Yearly Existing Total needq Yearly : Yearly | Total | Total
machines | machines needs demand machines| for the 10} needs demand yearly yearly
in 1982 for 10 45 9% in 1982 |years to a5 % needs demand
years to come
came
1. Mills :
a) Newmills 5.740 574 25.600 2.560
b) (replacement
for existing 1.430 143 | 12.400 1.240
machines i
10 % a year) i
| -
Total | These figures do not take int:.
717 323 3.800 1.708 4,517 | 2.031 account the needs of neigh-
bouring countries. BENIN,
UPPER VOLTA and MALI, which
: could be supplied by NIGER
2. Dehullers : (1.430) | (143) 72 (12.400) (1.240) 540 | (1.383) 612 or NIGERIA,
i
see : page determi- %
nation of needs i >
\ B
; ‘1 For the estimate of ngeds in
3. Spare parts : (For the record : 8,5 % of the value of mills and dehullers). | dehullers, see preceding page.

.
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6) PROGRAMME OF PRODUCTION AND PLANT CAPACITY :

The plant production programme will correspond to the demand, as
defined on the chart on the preceding page :

-mills = : 2.031
- dehullers : 612
- spare parts concerning :
. the mills (imported in a first stage)
. the bearings or roller bearings (imported)
. the axle leads
. the mill bolts
. the axles

The amount of spare parts corresponds to 8,5 % of the value of sales
of mills and dehullers.

The daily production will be based on an operation of the plant of
230 days a year (135 days.of stoppage, corresponding to weekly
stoppage - saturdays, sundays, vacations and holidays).

The production will be realized with a crew working 8 hours a day.

-




[ Yearly | | [ |
{ Production | production | Daily | Nominal daily | [
[Designation | programme | Production | production | Remark |
| (at cruising] Programme | capacity | |
|  speeding)| | . | |
1 | i | I
| I | I I
Mills ! 2.031 % 8,83 { { {
Dehullers | 612 | 2,66 | |* Spare parts |
| | | | in machine |
Spare parts | (225) I (0,98) - } : equivalent :
I

| [ | | I
TGTAL | | 12,47 '{ 22 { I

I I

|
|
I
|
|
|
|
|
|
I
I
I
I
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The nominal daily production capacity is calculated in order to cover

a demand corresponding about to 80 % of total needs, those having been
defined heretofore in mills, spare parts and dehullers, figures delibe-
rately reduced for this study.

The production of machines and spare parts defined in this study correspond
only to about 56 % of the nominal plant capacity, there is therefore a good
margin for an increase of production without new investments.

A further increase of production of machines as defined, and for other
machines, could be obtained by doubling the crews (two crews working

each 8 hours) or by an increase in investments concerning the equipments,
using in part the room available, planned in the first stage in the
buildings, and increasing the needed uncovered areas, thanks to tne space
reserved for that.

We do not exclude that later on in the future, it would be profitable to
plan 2 plants, specialized each on one or several types of machines, for
instance mills and shellers and pumps in the other, one of the plant being
implanted in NIGER and the other in NIGERIA.
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Unit sales prices of mills and dehullers, as done by the plant have
been defined in consideration of the average sales prices practiced
jn NIGER and NIGERIA.

In order for the national products to be competitive versus the imported
foreign products, we have defined plant sales prices lower than

the usual sales prices, therefore, the prices to private consumers

and to resalers would be respectively 20 % and 28 % below the actual

average prices.
The following tables indicate the level of these sales prices.

NOTA : In this study, we did not want to take "protectionist measures”
into consideration.
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SALES PRICES IN NIGER
|  Product | Unit sales price designation | Unit price | Unit price |
| Designation | | (amount in CFA)| (amount in H)|
| I | I |
| | I I I
I } 1. Average current price } } {
' | (imported material) | 335.000 | |
; } 2. Plant sales price to { { }
I MILL | private consumer | 268.000 | 536 ‘
I ‘ (20 % rebate on (1) I I |
l = 3. Plant sales price to i l {
| | resalers (28 % rebate | 241.200 I 482,4 |
{ ! on 1) JI ! }
! | | I I
} { 1. Average current price ‘ = {
| | (imported material) | 510.000 I |
: ; 2. Plant sales price to { { !
| DEHULLER | private consumer I 408.000 | 816 |
| I (20 % rebate on 1) I I |
: ; 3. Plant sales price to } { }
| I resaler (28 % rebate on 1)| 367.200 I 734,4 |
I | | I |
| ] { 4 |

e
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SALES PRICES IN NIGER
| Product | Unit sales price designation | Unit price | Unit price-_l
| Designation | | (amount in CFA){(amount in K)|
| | | | |
| I I | |
i : 1. Average current price ‘ } !
| I (imported material) | | 690 I
{ { 2. Plant sales price to { { }
I MILL | private consumer | 276.000 [ 552 |
I | (20 % rebate on (1); | | |
l { 3. Plant sales price to { : I
I I resalers (28 % rebate | 248.500 | 497 I
| oo [ | |
| ! | } |
I | I | |
: : 1. Average current price I I l
| | (imported material) | i 1.100 I
{ } 2. Plant sales price to { { {
I DEHULLER | private consumer | 440.000 | 880 |
I ! (20 % rebate on 1) | | |
: } 3. Plant sales price to } = ‘
| | resaler (28 % rebate on I)l 396.000 | 792 '
I I | l I
I ! } | !
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PLAN NIGER
lw\ﬂ\[LsJﬂby pnodu_ts 19469 1986 RO 1987 T0 1994
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S— e e g T T B R — g e S S .
e, PiInt. R |Int. P it R | TOAL [t P |Int. R o Int. P [int. R ]rom int. P lint. R imm Int. P Entn irow ]xnt.F’ Int. R|TOTAL [int. P int. R mm lint p ‘Int R0
i ‘ l : i ‘J' ‘
e - —— ——— B — ey _;,__VA“...,,;V_, - —_ ) - - S S —_—— -
g 1 Jf | | ]L r I | | t | | | |
w e | o A ) .
; .
RPN [ A (A S Py AU R SO Y, IS U T o |
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SAES IN NIGRIA ; | | | | | [ [ | | | ' i i | ! [ | l | !
S ! | 1 i | \ | | | : } | i | f ' { ' ' 1
- Mills 276 }zae,s‘ 29 : 555 : 854 :82524 1137917 | 220441 598 I mo : 1708 {1 65088 (275635 | 440883 | 598 | 1110 : 1708 I‘lasoas %75335 }4408&3 5% | 110 }1703 }esma }275835 Iwmzl
- Deullers 40 3% : % |' 175 : 20 1415&) :71478 ;leﬁB 139: k" |l 540 :33 :142956 }2261]6 189 I 36 : 540 {aalso :142956 fzzsns 189 { %) : 540 }33160 |142956 226116
- Spare parts | : | ! |0 | 17759 | ! | : 209 | 3568 | 566% | | | 21007 | 35508 | 56695 | { | 21097 | 35698 | 5669
— et — 1
Total NIGERIA | | i 362 12719 | %1846 ! l | 26925 |asaz9 | 72363 | ! boows poasm (23634 ! ! | 59305 fisazen 723691
S ‘ | i ' ! | : ! | : ; |
i . . i 1 | I !
REL TOTAL ' ‘. (156615 1264035 | 420650 ‘ i 313230 1528071 841300 ! 1313230 528071 1301 31210 l2mon g0
(NIGER + NIGERIA) . J | | ! | 1 | | | ' ! { ' ' P #% ! ' ' ' A :
: | | | 1 | | | | | | | | | | [ | | | !
T T T T T T T T T i
NDTA : ;
_ Int. P = Internal market - Direct sales to private consumers.
- Int. R = Internal market - Sales to resalers.
- The md\cat\ons 50 % and 100 % in the above table take under the beading " quannt\es for sale"
are percentages of the considered production programme and not of the plant's nominal capacity.
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(uantities 100- for sale Product of sales

210
47

1m0
361

lnt P {[nt R ITOTAL

S -

i[nt P ‘]lnt R
I

TUTN

|

|

|
60568 lloma
20000 | w516

(mzl' 11544

87850 { 147364

o
|
!

}551670

166320 '285912
42134 | 719%

539610 'smm

l
\
{ 626460 056142
| |

|
|
|
|
I
\
i
|
!
!
|
| 330006
|
I
|
!
{
|
!

161872

%4916 |

! 18426

881766

[F574: Vg

Eoariy -1V A SSTIMATE OF PRODUCTS UF SALES (TN HATRA)
PLANT SITED IN NIGERTA
Products and by-products 1945 198 f’_ I FRO 12 87 I
T + ey T T T T T |
DESICNATION Unit Price Quantities 50 for sale  Product of sales Quantities 100+ for sale 1. Product of sales Quantities 100 for salel Product of sules
o Pt j |t p [t R [T Int. P it R ’_Toﬁ [ e, P iﬁi.fn"]ﬁm Jlnt P int.R {10 [int.p [(tR [ TOTA | Int pT[m R [T |
! ]
SN (S S A e - - | U S S ,v,,A,L,__,__,__]L,ﬁ“_jk,,_,,
! 1 | R I |
SUES % NIGR ' A ; A T o
? : : { 1 | | ! ! ! ! ! ! |
- Mills 5% . age.a] 57 ¢ 105 | 62 | X2s4| 50652 | 8093 | 13 | 210 | 303 | 60568 1101304 }161372 n o210 | 3 ‘l 60568 } 10134 | 161872 | V13
: i i ] | i f [ \ !
- Dehullers gt ' T!Ma) 13 23 | % | 1oq00| 17058 | 27458 %1 a7 | 72 | 2040 *‘ 3516 { sa916 | 25 ‘l 47 : 7 { 20400 I 34516: 54916 | 25
: i t | | | >
- Spare parts ; ! | 344” 5772 1 %13 ] ! | ese | 154 | 18426 | ' | eap | 11584 | 18426
— - I TN SRS I I i | ! [ L | L1 L 9
Total NIGR | | | amzs| 73%8 | 17607 l | 87850 14736 | 235214 I { { 87850 { 147364 : 235214
iy . L L. | 2 ! | { _ . R -
! 3 ) | % | | | i ! 1 1 T | | TOTTTT 1
SALES IN NIGERIA ! | | | | i | i | ; I : { { : l
““““““““ ' | ! | | ) l | f
- Mills 552 - 497 | 209 | 555 | 854 | 165048 275835 | 440883 | 598 | 1110 | 1708 | 3300% }551670 :wnes 598 : nie 117(13 :m ;551570 : 1766 | 598
! | | | | | | {
- Dehullers B MR 9% | 175 | 270 | 83160|142066 | 226116 | 189 | 361 | 540 165320 llzasslz 1452232 189 1 361 1540 Ilsszzo :285912:462232 189
| | | ! ! | ! |
- Snare parts | ] | 21097 | 35508 ! 566% | | [ 419 : 719% }113390 1 |l 1 42194} 7% : 113390
- - I i | I~ - | | } | - A4
Total NIGERIA i i | 269306 | 454389 | 723694 i | | 538610 ;smna }1447338 l ; Issemo | 908778 |l447388
oo | | i { ! I , ! ! ! !
A0 T10TAL : | ! . 313430 | 527871 | 841301 | ! | 626460 1056142 11682602 | } | 626460 1056142 11682602
(NIGER + NIGERIA) | | | | | | | | : : : \ { : :
N SR SN R N N .
NOTA : See table exhibit 3-1 ER

2392141

|
|

4
|

452232
13390

haa7388



Exhibit 3-2 ER

ESTIMATE OF COST OF PRODUCTION

ESTIMATE OF COST OF

PRODUCTION

Cost of sales and distribution

DESIGNATION

—

Cost in 000 CFA

TOTAL

.- COST OF DISTRIBUTION
. FREIGHT 2 % OF PRICE
| OF SALES

. - COMMISSIONS AND LICENCES
FEES 4 % OF PRICE OF SALES

8.413

16.826

¥
|
| TOTAL

i

25.239

: COST OF SALES AND DISTRIBLTION

(PLANT IN NIGER)

in NIGER and NIGERIA

FOR EACH YEAR

———-—-1—_——-—————————‘——-—_-—-1—_—<

"99
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Exhibit 3-2 1A

ESTIMATE OF COST OF PRODUCTION

: COST OF SALES AND DISTRIBLTION

ESTIMATE OF COST OF

PRODUCTION

(PLANT IN NIGERIA)

Cost of sales and distribution

in NIGER and NIGERIA

'''' |
[ |
[ YEAR 1985 ! FOR EACH YEAR 1986 TO 1994 |
1 e ot
I | I
DESIGNATION ! Cost in Naijra { Cost in Naira !
| : - —-— |
| . l | l . i | |
Foreign Local Foreign Local
l Exchange { Currency % TOTAL 1 Exchange l Currency 1 TOTAL

B | | A
t ! f
| - COST OF DISTRIBUTION | | | I | I 1
FREIGHT 2 % OF PRICE | 4.206 | 12.620 | 16.826 | 8.413 | 25.239. | 33.652 ;
OF SALES ! I | | l | |
l l | | | I 1
l | I I | \ i
- COMMISSIONS AND LICENCES | l | | | | l

FEES 4 % OF PRICE OF SALES | 33.652 | | 33.652 { 67.304 } ; 67.304
| l | ! |
I | l | | l |
! | | | | | | ]
| { i | i | i |

TOTAL | 37.858 | 12.620 | 50.478 [ 75.717 | 25.239 | 100.956
| | 1 | 1 | |

A

-



EXHIBIT 3 - 3

PRODUCTION PROGRAMME (NIGER OR NIGERIA)

| [ [ ] I T
| PRODUCTS | PLANT OF | ST ANNEE 1985 | 2N YEAR 1986 | TO YEAR 199
| BY-PRODUCTS | NOMINAL | | o
| WASTE ' CAPACITY | Plant *] { Plant { { Plant { |
} | (100%) ‘Caggc;;y l Units {ngagi;y I Units l ngagi;y l Units
l ‘!- " ’ i T T i i T T : T T T |
| | | | | | | | |
{ 1. Mills { { } 1.016 } } 2.031 { { 2.031 |
| | | | o | | I o
| | N | | | | | 'i
{ 2. Dehullers ‘ | I 306 ' I 612 ! ! 612 ‘
| | 5 l - 1 | | _—
| | | [
| | | | |
! 3. Spare parts | { { (112) ‘ ‘ (225) } } (225) ﬂ
| | | i | [ | |
| | A T N T R
{ TOTAL | 5.060 | | 1.434 | i 2.868 | ; 2.868 |
! i | | ‘ \ |

The figures indicated under 3, spare parts are the machine-equivalent, derived from the amount of sales.

8§
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Exhigjt 3-4

ESTIMATE OF COST OF PRODUCTION

ELIMINATION OF EFFLUENTS

ESTIMATE OF COSTS OF PRODUCTION IN NIGER AND NIGERIA

Evaluation of effluents (for the record)

I

[ |
| |
| i
: |
[ [ | !
| I [ COST | |
l | + s l
l DESIGNATION } Foreign i Local l TOTAL !
| | Exchange l Currency | i
l } 4 + |
| | ! I l
{ 1. Treatment of effluents and } i ; l
I emanations (if not inc]uded| | | '
, in equipment and civil

| works)

| l I | For the I
| 2, Emptying in dumps or in [ l I I
l sewers | | l record |
{ 3. Indemnities to pay to = , { ;
l neighbours l { I |
| l I |
| i I 7| |
| | | | l
| TOTAL | | I |
| | | | |

NOTA : No expenses are provided for in the unit to be built

for effluents.
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IV. MATERIAL AND PRODUCTION FACTORS

- Introduction

- Characteristics of material and production

factors

- Costs of production
(exhibits 4-1 ER, 4-1 IA, 4-2)
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INTRODUCTION :

Concerning the mills, which will constitute the basic product

to manufacture in the first stage, it has been accepted that

the maximum of comnonents would be produced locally. Thus

the mill's body is planned in welded steel, instead of being

in cast iron, until a cast-iron foundry be created in NIGER or
NIGERIA. Actually, for NIGER, there is a study under process (at the
UNIDO, under the references DP/NER/81/020 "Creation of a cast iron
foundry and forge plant").

If this project gets realized, it could be according to the informations
we obtained at the UNIDO in NIAMEY, approximately at the same period

as that of the mill manufacturing plant. However, at the present time,
the risk should not be taken to count on its hypothetical existence.

The same goes for the iron and steel industry programme planned in
NIGERIA. After the establishment of the concrete steel rods plant
in KATSINA, it is planned to create several plants, among which a
cast iron foundry. However, up to now, neither the location or the
date of construction have been decided upon.

That such a plant would exist in one or the other of the two countries
would be a highly favorable element for the production of parts such
as machines' bodies, and also for the local production of quality mill
plates and of pullies.

For the proposed-type dehuller, all the essential components are out
of steel; the body is in steel, and can be produced locally from
imported steel sheets. The rotor's plates, being either in carbu-
rundum or in resinoids should be imported (see IDRC appended document,

including the 1ist of components and the plans).
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2. CHARACTERISTICS OF MATERIALS AND PRODUCTION FACTORS

a) Among the rawstuff are mainly :

- Sheet steel for the production of :
. appliances' body.
. intake hoppers. ,
. basis plates for mill and motor.
. corner irons and iron supports for appliance and hopper.
. miscellaneous items.

- Compressed steel for the production of :
. shafts
. axles
. nuts and bolts.
. miscellaneous items,

- Hollow castings in steel and in bronze, for the collars.
b) Manufactured items are mainly :

- the plates.

- the bearings and roller bearings.

- the pullies.
- the springs.

miscellaneous items.

c) Auxiliary staff, such as paint.

d) The workshop supplies, to wit :

- machine tools equipment and wear parts, cutting parts.

- expendable supplies (oils, greases, cutting oil, cleaning products).
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- welding rods
- bottles of gaz, C02, oxygen and acetylen

e) Miscellaneous supplies

- wood for packing.
- office supplies.

f) Utilities and exterior services :

water

electricity

gas and motor oils
diesel fuel

Remarks :

As can be noted in 4-1. ER and 4-1. IA, and 4-2 IA, and 4-2 charts,
the products listed in paragraphs a, b, ¢, and d will be imported,

if not wholly, at least for the most part.




EXHIBIT 4-1 ER

ESTIMATE OF COSTS OF PRODUCTION - MATERIAL AND PRODUCTION FACTORS

i ESTIMATE OF COSTS OF PRODUCTION IN NIGER

. Matérials and production factors

DESIGNATION

YEAR 1985

FOR EACH YEAR FROM 1986 TO 1994

COST (000 F CFA)

COST (000 F CFA)

Foreign
Exchange

|

Local
Currency

rawstuff :

Sheet-steel, round irons, hollow
castings, girders and corner irons,
miscellaneous.

. Industrial materials and components

[
|
|
|
}
. Not transformed or haft-transformed I
I
|
I
|
I
A
"
Plates, bearings, pullies, screws, }
paint and miscellaneous items. |
. Expendable supplies and miscella-
neous : |
welding rods, machine tool equipmentl
oxygen, acetylen, CO,, cutting oil,
wood for packing, cléaning products,
stationery etc...

. Utilities and exterior services
expenses :

water, electricity, gas, diesel fuel

38.678

78.105

2.614

19.031

15.624

6.929

3.857

[
|
|
!
I
I
|
|
I
1
I
I
|
I
I
I
!
|
I
|
I
I
|
I
I
I
|

TOTAL

119.397

45.441

[
|
|
[
I
I
I
I
I
|
|
|
I
I
I
|
I
|
|
I
I
I
I
I
|
|
I
I
4
I
1

R U VS PRI —



EAHIBIT 4-1 1A

ESTIMATE OF COSTS OF PRODUCTION - MATERIAL AND PRODUCTION FACTORS

. ESTIMATE OF COSTS OF PRODUCTION IN NIGERIA

 Matérials and production factors

T
| YEAR 1985 FOR EACH YEAR FROM 1986 TO 1994
DESIGNATION l COST ( in Naira) COST (in Naira )
| Foreign I Local I Foreign ! Local I
! Exchange I Currency I TOTAL I Exchange { Currency I TOTAL
1 T I ———
. | I | | ;
- Not transformed or haft-transforned | o7se 3585 | omewsor | osaiz | 71103 D 225815
| | | I :
Sheet-steel, round irons, hollow I | | | |
castings, girders and corner irons, I | | I |
miscellaneous. | I I | |
| I | | !
. Industrial materials and componenter 156.211 I 29.427 { 185.638 { 312.422 { 58.855  371.277
Plates, bearings, pullies, screws, I | | I |
paint and miscellaneous items. i I I I | I
| I I I I
. Expendable supplies and miscella- | | | |
neous : I 5.228 = 13.908 I 19.136 I 10.456 l 27.816 ; 36.272
welding rods, machine tool equipmentl I | I I
oxygen, acetylen, C0,, cutting oil, I I I |
wood for packing, clganing products, | I | |
stationery etc... | I } ! I
. Utilities and exterior services | I I | |
expenses : i } 7.605 } 7.605 } I 15.211 } 15.211
water, electricity, gas, diesel fuel ! ; I I I B
|
TOTAL 238.795 86.491 ] 325.286 477.590 } 172.985 ! 650.575




EXHIBIT 4-2

RECAPITULATION OF COSTS OF PRODUCTION - MATERIALS AND PRODUCTION FACTORS

RECAPITULATION - COST OF PRODUCTION IN NIGER AND NIGERIA

MATERIALS AND PRODUCTION FACTORS

Project element

Reported costs of production - year 1985

Cost of production for years 1986 to 1994

[ | [ [ [ |
- i | Foreign | Local | | Foreign | Local | ToTAL
Designation | exchange | Currency | TOTAL | exchange | Currency |
- —4 { |- } +-
I | | | | |
NIGER (Costs of production in 000 CFA) | | l l [ I
| l . I | | |
- Rawstuff 1 38.678 } 19.031 : 57.709 i 77.356 { 38.061 : 115.417
- Components : 78.105 } 15.624 } 93.729 } 156.211 } 31.248 { 187.459
- Expendable supplies { 2.614 { 6.929 : 9.543 { 5.228 : 13.858 : 19.085
- Exterior services | | 3.857 |  3.857 | | 7.4 | 7.714 i
| | |
. | | | |
TOTAL NIGER | 119.397 | 45.441 | 164.838 | 238.795 | 90.881 | 329.6756
| [ |
I | i
NIGERIA (Costs of production in N) { { = ‘ } %
- Rawstuff | 77036 | 3551 | N2.907 | 184712 | 7103 | 2285815
- COmponents } 156.211 { 29.427 } 185.638 } 312.422 { 58.855 { 371,277
- Exnendable supplies { 5.228 } 13.908 : 19.136 } 10.456 | 27.816 | 38.272 |
- Exterior services { } 7.605 } 7.605 } 4} 15.211 44l 15.211 i
—t T T . T ‘
TOTAL NIGERIA ; 238.795 ; 86.491 : 325.286 { 477.590 T 172.985 r 650.575 ;
1 i ! | | e ]

S1q 69
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V. LOCATION AND SITING

. Location

. Costs of investment (land)

(exhibits 5-1 and 5-2)
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1. LOCATION :
Introductiqn :

The production unit should be as near as possible to the areas in
which its production will be in use, in order to minimize the costs

related to transportation.

Since we advise, in a first step, the construction of a single unit,
either in NIGER or in NIGERIA, the plant should be well located with
respect to these two countries, and have good connexions with the
different user regions of them by a good road network.

On the other hand, this unit should be in the industrial area of a
town, the plot put at its disposal being large enough to allow a
further expansion and for which the availability in water and in

electricity (National network) would be ensured without problems.

The town and its region should allow the recruitement of most of
the needed manpower (administrative and technical).

At last, the production unit should be connected to the national
and international telephone and telex networks.

Zones for plant establishment :

After the visits we have made in both the countries concerned,

we advise two zones for plant establishment : one in NIGER and

one in NIGERIA. The two of them seem to us to be capable of filling
the maximum of the required conditions for such an establishment.

It should also not be forgotten that neighbouring countries such

as MALT, UPPER VOLTA and BENIN could become potential and not negli-
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gible customers. (According to some information sources, this
market could be equal to the one of NIGER and NIGERIA).

In view of establishment of the plant in NIGER, we are of the opinion
that the best location would be on the BIRNI-N'KONI/MARADI road axis,
and in the sector defined by these two towns, respectively in the
TAHOUA and MARADI Departments. These two towns are well located in
relation to the millet and sorghum production centres, and moreover,
they have lines of communication with NIGERIA, close by, and its
principal production regions.

In particular, there is in the town of MARADI a well laid out industrial
development area, with the required water and electricity equipments
and available large development areas.

We have been able to visit there the CFDT cotton ginning plant. This
plant, stopped since a few years, could be recovered and adapted for
the production of mills. There is the plant itself, of a 300 m2 covered
area, including a shopfloor, different workshops and offices, and

about 500 m2 in the open, with a concrete floor, breeze blocks walls
divide this surface in five zones (see plan N° 3, appended). Moreover,
there is a 4 room accommodation, suitable for an executive or a
supervisor.

For a construction in NIGERIA, we would think of a location in the
GUSAU - KATSINA - KANO triangle, these towns being located respectively
in the SOKOTO, KADUNA and KANO States of NIGERA.

These three towns are well located in relation with the production
centres of NIGER and NIGERIA, with a good road network. Moregver,
GUSAU and KANO are on railroad lines.
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Important remarks :

The quoted towns, in NIGER as well as‘in NIGERIA, are not far from
the town of ZARIA. This Nigerian city is particularly interesting

on account of its Agricultural Research Institute, in AHMADU BELLO
University (ABU). Actually, there is in this Institute an Agricultural
Engineering Department, quite efficient and above all the pressures
and lobbying which could be exerted to have certain materials
admitted.

A fruitful cooperation could be established between an eventual mill
production unit and the Agricultural Research Institute, in the
greatest interest for both countries.

It is with the help and advice of this Institute that could be made
the final choice of the best-adapted type of plate-mill; afterwards,
it is with its help that could be tested and perfected before going
in industrial production the dehuller, and finally the millet and

sorghum sheller.

This Institute could bring precious help to the research department,
with which the plant should be equipped, in view of all the improvements
on its products or the creation of new ones.

Estimate of costs :

The establishment of such an industrial unit presenting such an
interest for the town in which it would be sited, we have taken as

a hypothesis that the Enterprise would be exempted from the expenses
related to the cost of the land and to the taxes and legal fees
pertaining to it. We have also set the hypothesis that there would
be no right of way or other constraints.

A1l the different authorities we met through our journeys confirmed
these hypothesis.
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Therefore, charts 5-1 and 5-2 are quoted only for the record.

Choice of siting and local conditions :

This study cannot, in any way, give other indications than the ones
figuring in the previous paragraphs. Since the final choice of the
site belongs to the competent authorities only, local conditions
can vary from one site to another within quite large limits.

It will be the task of the feasibility study, once chosen the location,
to answer the precise questions concerning the site and the local
conditions :

- situation (town, street, etc...)
- geographical and topographical conditions.
- according to the maps at suitable scales, indication of the orien-

tation, limits, neighbours, contour lines, road and other connexions,
utilities connecting-up, soil and subsoil conditions, etc...
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ESTIMATE OF INVESTMENT COSTS (for the record)
Exhibit : 5.1 LAND

ESTIMATE OF COST OF INVESTMENT - NIGER AND NIGERIA

|

I

|

i

|

| Lana

| I
| | |
| | rosT

| —+

; DESIGNATION } Foreign } Locz] { TOTAL |
| | Exrhance I Currency I I
| 1 i o I
| , | I I !
| - Lland - I I I
I I | | |
| - Taxes | | | |
| I | I I
| -~ ‘Legal fees | (FOR THE RECORD) |
| I I I |
| - Indemnities paid to J | | |
| neighbours | | ] |
I I | I |
| - Rights of way | | | |
| I I | I
| | | | I
I | | | I
| TOTAL | I none I none !
I | I |
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EXHIBIT 5-2 ESTIMATE OF COST OF PRODUCTION  (for the record)
" LAND

ESTIMATE OF COST OF INVESTMENT - MIGER AND NIGERIA

Land
cosT
DESIGNATION i
Foreign Local Total
Exchange -Currency ota

|
I
|
t
‘
Yearly payments for : |
l
I
¢

- Rights of way (FOR THE REGORD)
- Constraints

- Rents

|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3
o
3
o

-
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e e e s e . e T — ——— — ———— et S e — e

TOTAL i




SOFRECO 73

VI./VII. PROJECTS' TECHNICAL ASPECTS

. Sketches of project
. Range of project

. Technologies

. Equipment

. Civil engineering

. Investments

(exhibits 6-2 / 6-3 ER / 6-2 IA / 6-4 ER / 6-4 1A/
6-5 ER / 6-5 IA)
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SKETCHES OF PROJECT :

In chapter III, we have defined a yearly demand, starting from the
needs, demand which served to define the production unit.

Letting the demand in mills be of 2.031 appliances, and in dehullers
of 612. This last figure is willingly quite under-estimated, for the
reasons exposed in chapter III.

A yearly production of 2.031 mills corresponds, on basis of 230 working
days a year, to a daily production of about 8,83 appliances and 612
dehullers to about 2,66 appliances a day, that is a daily total of
about 11,4 appliances.

To that figure, should be added the spare parts, computed in appliance
equivalent at about 0,98 appliances a day.

Therefore the daily production programme would be, on the average,
for a whole year of about 12,47 appliances.

EQUIPMENTS :

The list of the equipment required for the manufacturing of mills
figures hereafter on chart 6-2. These equipments will allow a nominal
production of 22 appliances a day; the daily production schedule
being of about 12,5 appliances, the machine-tools will work at about
57 % of their maximum capacity. It should be noted that we have
included in the list of the required equipment a power generating-set,
essential to make up for hte natio;al electric power interruptions of
supply and therefore permit to maintain the rhythm of production as
planned in our study. The cost of equipments figures on the same

chart N° 6-2.
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CIVIL ENGINEERING :

The plant will be built on a plot of a surface of about 5.000 mz. The

2

total constructed area of 1.050 m“ will include :

The mechanical and -vessel workshop.

The spare parts and appliances stores.

The shipping floor.

The administrative and technical offices.

See plans N° 1 and 2 (volume 2).

The land hold of 5.000 m2 of the plant will permit to set up parking lots,
lots for the stocking of rawstuff as well as for future extensions of
workshops, stores and offices. At last, there will be the possibility to

build there some accommodations which go with a post.

Detail of built area :

. Offices 210 m2
. Mechanic floor 216 m2
. Vessel work floor 144 m2
. Workshops. offices 48 m?
. Stocking finished products 120 m?
. Shipping 48 m2
. Spare parts store 140 m2
. Paint shop 36 me
-. Steel and iron depot 130_m?
. Transformer local 16 m2
. Diesel local 20 m2

Miscellaneous : 12 car parks.




SOFRECO

76.

PROJECT SPECIFICATIONS AND DESCRIPTION :

Introduction :

The project includes the plant itself and the offices.

a)

Regulations :

The studies should be led in accordance with standards and regulations
in force in the country under consideration. In France and in the
countries, which have adopted the same legislation, those are the
following :

- Risks of earthquakes. Study, in conformity with anti-earthquake rules
of 19 69.
- Climate conuitions. French rules NV 65 modified in 1967, 1974 and

1979.

. For metallic constructions :

Rules CM 66 for the calculation of frames, roofing, aluminum coating
as well as the D.T.U. of the "French Centre Scientifique et Technique
du Batiment" (CSTB) and the AFNOR norms.

. For the reinforced Concrete structures :

CCBA 1968 rules as modified for the calculation of reinforced concrete
elements. The whole of the constructions will be subject to the
directions of the DTU of the CSTB.

. For electricity :

CEI and Union Technique de 1'Electricité (UTE) rules for the execution
of electrical installations,
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. Fire protections :

b)

c)

French safety rules.

General lay-out :

Land :

The whole of circulation lanes within the industrial development area
serving :

- the plant.

- the offices.

Two types of lanes :
- Large circulation lanes, 6 m wide
- Service ways, 4,5 m wide.

Character of the works :

- Scraping, resurfacing and compaction of the land,

Foundations, with a layer of anti-contamination sand of 0,10 m
thickness, foundation layer in compacted lateritic gravel, stabilized
of 0,20 m thickness.

impregnation.

two coat surface.

Varied networks :

- Rain water :

. along the roads, open ditches.
. underground sewers, to collect rain water coming from buildings.
. evacuation to the limits of plant perimeter.
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- Decontamination of process waters (for the record).

- Decontamination of liquid wastes :

‘

Toilet waters collected in septic pits, and evacuated by cesspools.

d) Fluids network :

Common ditches for passage of networks as follows :

Drinking water main

Fire protection water main

Industrial water main

Separate lighting and electric mains.

f) Plant and workshop buildings :

. Metal skeleton building, including :

workshops

offices

mechanics floor

vessel work floor.

stocking of finished products
shipping floor

spare parts store

. Foundations :

The whole of the building will have superficial type foundations,
realized in bedplates, separate or continued, calculated for a work
rate of 2 bars, linked by reinforced concrete pile caps.

. Floor paving :

On a compacted laterite embankment, the floor will be realized in
lightly reinforced concrete, allowing the circulation of handling
vehicles. The machines will rest on independant.concrete mast.
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. Ventilation :
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. Structures in elevation :

Metal frame structures, realized in porticos 4 m from one another;
the framework will include all the components necessary for stability :
tighteners, braces, etc... |

. Fronts and sides :

Base in stonework, coated on one side, wall in elevation in metal |
sheeting (aluminum) with lighting strips and ventilation.

. Roofing :

Realized in aluminum troughs, set on the framework with a repartition
of lighting, strips to allow a zenithal lighting. Collection of
rainwater will be realized in the gutters, linked to the rainwater

network.

. Access doors :

Metal doors, of the sliding type, with a 4 m x 4 m passage way,
giving access to the workshops, the shipping floor and the spare
parts store.

Metal doors for personnel entry to the plant stores and technical
premises : compressor, diesel, toolshop, and to the offices.

Metal shutters on front and sides of the industrial building,
providing a good ventilation.

Lighting and electricity distribution :
Industrial fluorescent lamps water tight.:

- General lighting by fluorescent bulbs
- Local lighting by fluorescent tubes.
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Public lighting lamps at the access and along the cirulation lanes.
Diesel premises : mechanical ventilation.
. Offices :

- Surface land area : 258 m2.
- Reinforced concrete structure, realized in posts, linked by
chaining. ' '
- Front and sides : filling in breeze blocks of 250 mm.
- Distribution partition in breeze blocks of 10C mm.
- Carpentry : outside : metallic, including entrance doors.
inside ' : wooden.
- wall facings :
. Concrete
. Coating on outside.
- Wall coverings :
. (inside): fine concrete.covering (outside walls and partitions).
. tile (earthenware) on sanitary walls, up to 2 m.
. Vinylic paint in offices and passage.
- Sanitary equipment, plumbing.
. Washroom, with turkish type toilets and 1 washbasin.
. Plumbing : supply and distribution of cold water.
- Electric installation and air-conditioning :
. Lighting with fluorescent lights.
. Air-conditioners or ventilators in the offices.
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INVESTMENTS :

Chart 6-2 hereafter brings together l{st of the equipments required
for the manufacture of mills or other appliances and the cost of
these equipment, their putting-up and starting-up. The following
charts recapitulate, for each-country, the costs of investments,
equipments and the civil engineering works.

We consider in our study that the buildings and civil engineering
works will have a depreciation calculated on 20 years, while the
auxiliary service and miscellaneous equipments will have it calculated
on 10 years. It should be noted that for the workshop equipments,

this duration is estimated in consideration of 2.000 hours a year

of operation.

o




EXHIBIT 5.2 -

ESTIMATE OF COST OF INVESTMENT

o

%)

LIST OF EQUIPMENT AND ESTIMATE OF COSTS OF INVESTMENTS

( FOR NIGER & NIGERIA)

Local
Currency

Eauipments
] Cost  (FF) Cost (000 CFA) NIGER Cos?
Qlanhtylg DESIGNATION - F T N ] T -
' ! 08 oreign ' Loca ‘ ;
. French port | Exchange l Currency ; TOTAL Eig;s;gz
i P ;'
; EQUIPMENT PRODUCTIOY !JR¥SHOP : |
! - T/ ’ T H ‘
2 | Parallel lathe point height 250 mm 245 600 ! i
| distance between points 2 m. |
1 | Shears 2.000 x 6 mm 131 000 i !
1 . Folding machine operator 2000 x 6mm| 200 000 : .
1~ Rolling machine operator 2050 x émml 83 300 i
1 Radial drill @ 30 38 500 |
1 Coluan ¢rill @ 12 12 500 '
1 Universal milling machine 147 900
] 30 T hydraulic press 89 000
2 Elecirical grinding wheel 22 030
1 Mechanical saw 33 900
1 . Flame cutting wachine 25 000
3 Semi automatic welding sets 37 500
4 © 300 A welding sets 43 200
1 -~ Painting room 56 500
" AUXILIARY EQUIPMENT :
| Forklift truck 3m/17 69 200
(electric engine)
1 i Apron nlate carrier 3 000
SERVICE EQUIPMENT : i
1 Compressor 21 1/mm 10 & 4 950
1 Transformer 20u KVA (20/0,4 KV} 21 900 ;
1 " Diesel power generator 200 kVA 400V! 155 300
MISCELLANEQUS EQUPMENTS : )
" Electricity ;
i Lighting |
¢ Comaressed air 192 500 ' i
. Hater :
Air conditioning
; |
i SPARE PARTS EXPENDABLE FARTS : |
. TtooTs, narts normaTly usedy 131 900 i
! | | |
O R R
TOTAL COST (in FF, CFA, K) (1+7+24445) 1 744 680 87 234 | P 87 234 | 174 468
o B FF CFA i i CFA N
T [ i
Sea freight + insurance (4,5 f FOB value) 3925 r 3926 7852
!
Custom, taxes, others (20% of the FOB value) | 18 232 |18 232
Local transport 1575 i 1575
Setting-up and starting-up 10 468 2 617 i 13085 20 936
e . S N U |
| {
TOTAL COST IN CFA & K (6+7+48+9410) 101 628 | 22 424 | 124 052 | 203 256
B - e CFA) (CFA) | _(crA) (N)

464
2 806

5 234

44 498
(N)

26

D47 7

247

(N

28
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Exhibit 6-3 ER
RECAPITULATION

EQUIPMENT INVESTMENT COSTS

83.

RECAPITULATION - EQUIPMENT INVESTMENT COSTS

EQUIPMENT - PLANT IN NIGER

Element of project

Reported costs of production

|

{ ( 000 CFA )

| ! |
DESIGNATION } Foreign { Local } TOTAL

| Exchange | Currency i

| | |
Equipments } 87.234 } { 87.234
Sea freight and } i {
Insurance | 3.926 | | 3.926
Costom fees : : 18.232 : 18.232
Local transportation { } 1.575 { 1.575
Setting-up and starting-up } 10.468 { 2.617 : 13.085

I | l

| | |

I | |

l | |

| l |

——
TOTAL } 101.628 = 22.424 : 124.052

T T T e e e e ——_————— e ——— e e e e e e Y
"
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Exhibit 6-3 1A

RECAPITULATION
EQUIPMENT INVESTMENT COSTS

RECAPITULATION - INVESTMENT COSTS -

Equipment - Plant in NIGERIA

]
Element of project | Reported costs of production
: (in N)
| | |
DESIGNATION | Foreign | Local | ToTAL
} Exchange ; Currency
[ [ [
l | 1 L
l | | I
: Equipments } 174.468 ! : 174.468
{ Sea freight and insurance ; 7.852 | I 7.852
i |
{ Custom fees { } 36.464 | 36.464
l
{ Local transportation { } 2.800 | 2.800
. . |
; Setting-up and starting-up } 20.936 } 5.234 l 26.170
l
! | l |
l l | l
| | l l
l l I |
l l l |
| I I |
: l l l
| TOTAL { 203.256 ; 44.498 } 247.754
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Exhibit 6.4 ER

ESTIMATE OF COSTS OF INVESTMENT
CIVIL ENGINEERING WORKS

8h.

ESTIMATE OF COSTS OF INVESTMENT

Civil Engineering work - Plant in Niger

Cost (000 CFA )

Local
Currency

Foreign

DESIGNATION Exchange

1. Preparation ofzp]ant site
(about 1.300 m~) 5.000
2. Buildings and civil engi-
neering works
790 m2 industrial construc-

260 m2 offices 100.000 47.400

3. Miscellaneous fitting-up : 130.000

. Fence, for a 5000m2
Tand

. Parkings

. Water and electricit
connections

8.400

—— e —— — ——]

A ———— e — e e o ————

'5.000

[
!
!
I
|
I
I
¢
I
I
|
I
I
I
|
|
I
I
I
I
|
I
|
I
|
|
I
I
|
|
i
| 81.080

|
I
|
|
I
!
|
I
|
I
|
I
|
I
!
13.520 | 20.280
I
I
|
I
I
I
|
I
I
lr
I
|

|
I
|
I
I
I
|
|
|
i
|
|
|
I
|
I
I
I
{ tion
I
I
I
|
I
|
|
I
|
I
I
I
I
I
I 45.120

|
|
R
|
I
I
|
I
I
I
I
|
|
|
I
I
I
|
I
I
I
I
I
I
|
I
I
I
I
I
i
126.200 |
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_Exhibit 6-4 1A

ESTIMATE OF COSTS OF INVESTMEMT
CIVIL ENGINEERING VIORKS

ESTIMATE OF COSTS OF INVESTMENT

Civil Engineering work - Plant in NIGERIA

|
|
I
I
|
! I
| I Cost (in N) I
: S BT SV I
| DESIGNATION I U:it/cgst I Foreign I Local ' TOTAL I
I P m I Exchange I Currency | '
| } 4 | + I
I . | I I I I
[1. Preparation of plant site | | | I
[ (about 1.300 m2) { : I 12.500 } 12.500 {
I
[2. Buildings and civil engi- | : [ I I I
| neering works. | 200 | 47.400 | 110.600 | 158.000 |
{790 m2 industrial cons- | I I I I
| truction I | I I |
| 260 m2 offices { 300 { 23.400 { 54.600 } 78.000 {
!
13. Miscellaneous fitting-up : | | I | I
, I I I I I
| . Fence, for a 5.000 m2 | I I I |
| land | I I I I
| . Parkings | I | 20.160 | 20.160 |
| . Water and electricity | I I | I
| connections | I I I !
I I | | I I
I I I I | I
| I | I I |
| I | I I I
I I I I I I
| f + t f- |
I TOTAL | | 70.800 | 197.860 | 268.660 |
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Exhibit 6.5 ER
RECAPITULATION - COSTS OF INVESTMENTS
CIVIL ENGINEERING WORKS

RECAPITULATION - COSTS OF INVESTMENTS

CIVIL ENGINEERING YORKS - PLANT IN NIGER

Element of project Reported production costs

| |
| |
| i
| I
| |
| | |
x | |
| | ( 000 CFA) |
| | | | |
| Foreign Local TOTA

| DESIGNATION | Exchange { Currency } OTAL

| | |
i ! l l

| | | l |
l | | |- l
| Site preparation l | 5.000 | 5.000 {
| | | |

] Buildings and civil [ | [ l
| engineering works I 45.120 | 67.680 | 112.800 |
| l | | I
| Miscellaneous fitting-up : i | 8.400 | 8.400 l
| | l | |
| | l | |
| | ! l |
| | | l |
I ! | | !
l ! | | |
l | | I |
l | l | !
| | l | l
| | | | |
| l ! l |
o TomaL | 4520 | 81080 | 126.200 |
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RECAPITULATION - COSTS OF INVESTMENTS
CIVIL ENGINEERING WORKS

Exhibit 6.5 IA

RECAPITULATION - COSTS OF INVESTMENTS

Civil Engineering Works - Plant in NIGERIA

Element of project

Reported production (costs in N)

Foreign Local

TOTAL

[

|

|

|

T |t

I
DESIGNATION | Exchange '\ Currency | TOTAL
e L | ]

T T I | I
I } | I
I | -
| Site preparation | | 12.500 | 12.500
| I | l
| Buildings and Civil | | [
| Engineering works | 70.800 | 165.200 | 236.000
| I | |
| Miscellaneous fitting-up | | 20.120 | 20.120
| I I I
| | | I
| I | |
I | I |
| I I |
| I I |
I | I I
I I I |
| I | I
I I I |
I [ I ]
; I 70.800 I 197.820 I 268.620

88.
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VIII. MANPOWER

. Personnel
. Organization chart

. Workers schedule and cost of
personnel

(Exhibits 8/1-4 ER and 8/1-4 1A}
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The total number of workers for the production unit will at the
start be of 56 persons, broken down by services as follows :

- Direction N
- Administration and accounting services : 9
- Sales and after-sales service
- Supplies service : 10
- Research department
- Mechanics, vessel work and

assembly workshops : 30

a) Direction :

The Plant Manager should be a good administrator and a good

technician; he should be an Engineer, graduate of an important

School of Engineers, with a mechanics or electro-mechanics

education. He will be directly in charge of the engineering Department.

b) The Administration and Accounting Service will include :

The Chief Accounting and Administration, hierarchically
responsible for :

2 accountants

1 personnel management officer

the secretariat (with 2 secretaries)

1 receptionist

2 chauffeurs.

c) The Sale and After-Sales Service will include :

The Chief of the Sales and After-Sales Service, responsible for
4 clerks, in charge of customers' follow-up and of the orders.
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d) Supplies Service :

The Head of the supplies, preferably of a basic technical
education, responsible of the service which includes :

1 Clerk in charge of the rawstuffs and spare parts supplies.

1 Clerk, in charge of the receptions and shipments of matters
and materials.
4 Employees, assigned to the steel and iron depot, the finished

appliances store and to the shipping.

3 Watchhousemen.

e) Engineering Department :

At the start, the Engineering Department will include only a
draughtsman, of a general mechanics master education level. The
Engineering Department will work in contact with the Workshops
Manager and wiht the Chief of the Sales and After-sales Departmant.
His role will be be to draw the plans for mill set-upsistandard plan).
to follow the blueprints for the setting up of mills designed by

the license lessor and to bring the eventual modifications needed

for an adaptation to local conditions and that, in contact with

the After-sales service, the workshop and the license lessor.

The Research Department will participate in the studies of the
new appliances, under the direct control of the Plant Manager
and in close contact with the workshop, for that purpose, he
will be in contact with research and studies Centres such

as the one of AHMADU BELLO University, ZARIA in NIGERIA.

f) Workshops :

The Chief of the Mechanic and vessel workshops hierarchically
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responsible for the following production personnel :

- 2 lathe operators.
- 1 Milling machine operator.

]
—

qualified operator, assigned to the steel folding and
rolling machines

mechanics.

welders.

vessel makers.

painters

fork-1ift truck operator.

helpers

1
O O = NN S

labourers.

Impor zant notice

We consider that the positions of Plant Manager, responsible of
supplies and Chief of the workshops should be held by expatriates
for at least two years. We have planned for this lapse of time,
that national executives could be recruited and formed in order
to take over. These executives should not have, at the start, the
title of deputy to the above mentioned officials,but should be in
charge of various positions in the plant for a few months. Thus,
the future Plant Manager should go through the workshops, the
supplies and the after-sales service. The expatriate executives
should, over and on top of their mission, ensure the training

of their Nigerian or Nigerien Counterparts.

Social Security contributions :

On account of the information obtained in each of the two countries
concerned regarding the social security contributions, we have
retained the figure of 20 % of the amount of salaries.
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- For NIGER , they include :

. the family benefits contributions

. the contribution for work accident and professional illnesses
liabilities

. the retirement scheme

. the apprenticeship tax

. various taxes

- For NIGERIA, they include :
. the illness protection

. the retirement scheme
. various benefits in kind : housing, transportation, etc...
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ORGANIZATION CHART (NATIONALS PERSONNEL )

1 PLANT MANAGER

C />)P3
1 Chief Accountant 1 Chief Sales and 1 in charge of 1 Chief of Research Dept.
and Administration After-Sales Dept. Supplies Dept. Workshops (Plant Manager
— in charge
| T 7 P2 T /7 P2 T 7 P2 C / p2 9e)
— 3 Clerks [—d 4 Clerks L — 1 Clerk supplies — 2 Lathe operators L-] Draughtsman
. 1 Management
5 Accountants — 1 Clerk shipments/ — 1 Milling machine
© - recepticns operator (+drilling)
— 1 Receptionist — 4 Employees — 1 zg;s;:grand rolling machine
« iron & steel depot :
— ¢ Secretaries " epo L—— 4 Mechanics
- spare parts store
L__ 2 Chauffeurs | 4 Welders

. finished products

store | 2 Vassel makers

. shipping — 2 Painters

.-3 warehousemen
‘ 1 Forklift truck operator

6 Helpers

‘€6

6 Labourers




m. 0. = mach. operator

£ - expatriate personnel

N - national personnel

CHART OF

ROLL AND COSTS OF PERSONNEL

Exhibit n° 8/1-4 ER - Plant in NIGER

e ———————

-
, Monthly | Year 1 Year 2 | Year 3
DESTGNAT TON NblE N CAT | salary [Yearly Yearly { and oveJ REMARKS
; {personnel)|Salary Salary [Yearly sal.
!
[ .
-Plant Manager 1[x, 14 400 14,400 Expatriate detached
| for 2 years
1 IY > P3 669 170 8 030 8.030 8.030
| (HC)
Secretary 2| x| 6e| 120 ooo| 2 880 2.880 2.880 | Office personnel
Receptionist 1| X} 4e 99 200/ 1 190 1.190 1.190 | Office personnel
.Chief Sales and 1 ' 4
After-sales Dept. 1] #x| P2} 350 000 4 200 4.200 4.200 | Commercial side
|
t . .
Clerks After-sales dept|4 | X 8e 150 000 6 000 6.000 6.000| Commercial side
. Chief Accountant 1 :x p2 | 370 800| 4 450 4.450 4.450 | Commercial side
Clerks personnel mana: | ) )
gement & accounting |3| X[ 8e| 170 000f 5 100 5.100 5.100 | Commercial side
. In charge of supplies|! X! P2 9 000 9.000 Expatriate detached
denartment ! for 2 years
1 :X P2 350 000 4 200 4,200 4.200| Base technical
| education
Clerk supplies 1 :x 8e | 170 000 2 040 2.040 2.040| Technical education
Clerk ship./recept. |1 | ¥ 6e | 143 300 1 719 1.719 1.719| Technical education
Employees stores: 3| ¥| e 99 170] 13 570 3.570 3.570} Industry side
iron spare parts and '
finished products ’
tmployee shipping L] x| de 99 170 1 190 1.190 1.190; Industry side
Yarehousemen 31 i X| 2e 60 000] 2 160 2.160 2.160| Industry side
Chauffeur 2| Xy 2| 90000 2 160 2.160 2.160
for 2 years
1 ¢ X P2 358 000 296 4.296 4.296 Techn-ica'[ education
-Milling/drilling m.0.|1| {X| 6e | 125 000| I 500 1.500 1.500 o
-Folding/rolling m.o. {1 | ¥ be | 125 000 3 000 3.000 3.000 " "
-Mechanic 4 Xl 6e 125 000 6 000 6.000 6.000 " "
-Welder ' 4 'X{ 6e 125 000 6 000 6.000 6.000 " "
-Vessel maker 21 Ix} 6e| 125 000f 13 000 3.000 3.000 " "
-Painter 2 IX| 2e 90 000 2 160 2.160 2.160 " "
-Forklift truck oper. |} | !X} 2e 80 500 966 966 966 " "
~Helpers 61 IX| 2e 80 500 S 760 5.760 5.760 " "
-Labourers 6 }x le | 20 000] 1 440 1.440 1.460} " "
- Draughtsman 1| IX]| M3 | 180 000 2 160 2.160 2.160] General mechanics
1! side
'
(SRR L PRSI USRS SR L e Y e -
1. Total cost in 000 F CFA 120 571 120 571 88 171
) social Security contrib. 20 7 20 116 | 2n1in | 17 6 S
.. Total 1.+ 2 (in 000 FCFA) Vah 685 | 14n 6p5 | 105 205




CHART OF ROLL AND C€OSTS OF PERSONNEL 9.

. 0. = mach. operator
t ° expatriate personnel

“ - national personnel

Plant in NIGLRIA

Exhibit n°8/1-4 1A -

o

o ; ——
. i
OESTGHAT TON Nb| €I | CAT
]
| l —
' -
-Plant Manager X 28 800 | 28.800 Expatriate detached
| 1 for 2 years
1 lY 17 1 625 19 500 19.500 19.500
|
Secretary (X1 6 270 6 480 6.480 | 6-480 1 gefice personnel
Receptionist 1] (x| 5 2166 2 600 2.600 | 2-600 | office personnel
. Chief Sales and - ' )
After-sales Dept. 1| x| 12 735 £ 820 8.820 8.3820 | Commercial side
I
i
, Clerks After-salesdept{s | x| 7 325 15 600 | 15.600 ( 15.600 | Commercial side
. Chief Accountant 1 :x 12 780 9 360 9.360 9.360 | Commercial side
Clerks personnel mana: i
gement & accounting 3| X} 7 366! 12 478 | 12.478 | 12.478 | Commercial side
_ In charge of supplies|1|¥! 18 000 | 18.000 Expatriate detached
department ' for 2 years
!
Lo x| 12 735 8 820 8.820| 8.820 | Base technical
| education
} Clerk supplies 1 :X 8 325 3 900 3.900 3.900 | Technical education
' Clerk ship./recept. 1 lX 7 3358 4 030 4.030 4,030 | Technical education
~ Employees stores: 3 ¥ S 2166 7 800| 7.800| 2-156 1 Industry side
' jron spare parts and |
finished products I
Employee shipping L} yxt s 2166| 2 600 2.600| 2.600 | Industry side
Warehousemen 3p Xl 3 162,5 5 850 5.850 5.850 § [ndustry side
Chauffeur 2] X 5 208 5 000 5.000 5.000
s I
. Chief of workshops 1 x' 18 000 18.000 Expatriate detached
9 for 2 years
1] vx| 12 760 9 120 9.120 1204 7ecnnical education
-Lather operator 21 I X A 280 6 720 6.720 6.720 § Lorkshon personnel
i -Milling/drilling m.0.i1 | ¥ 6 280 1369 3.360 3.360 R
. -Folding/rolling m.o. |1 lx 6 200 3 160 3.360 3.360 " "
-Mechanic 4 X 6 280 13 440 13.440] 13.440 " "
| -Welder 41 'X 6 280 13 440 13.440| 13.440 " "
-Vessel naker 2 Ix] 6 200 6 720 6.720{ 6.720p "
-Painter 21 v 4 217 5 200 5.200 5.200 " "
-Forklift truck oper. |1 | IX 4 1958 2 150 2.350 2.350 " "
-Helpers 6 !X 4 19461 14 040 14.040 ¥ .040 " "
-Labourers 6 :x 1 1375] 9 900} ° 9.900| 9.900} "
- Draughtsman L 1x] 9 4058 4 870 4.870 4.870( General mechanics
1! side
)
i. Total cost in ¥ 270 158 | 270 159 | 205 358 ‘_‘“._‘_'“]
». Social Sec. contribution 20% 9% 011 54 01 41 071
1. Total 1 + 2 (in N) HAREL Y IR AR RN AR
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IX.

IMPLEMENTATION SCHEDULE

. Chronogram

. Charts of costs of project implementation
(exhibits N° 9 ER and 9 IA)

96.
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A Total period of 17 months has been planned between the beqginning
of the the studies and the end of the setting-up and of the starting
tests. This period includes 2 distinct phases :

A) A first project preparation phase during which will occur :

- the studies (2 months duration)
- preparation and launching of inviiations to tender
(duration 1 } months)
- analyses of offers and signing of orders (duration 1 3 months)

During this first phase will take place the choice of the siting
and the purchase of the land for the new plant.

B) A second phase, corresponding to the projects realization wilil

include :

- the preparation of the plot (duration 1 month)

- the realization of the civil work and of the lands.
(duration 5 months)

- the setting-up of framework, roofings, aluminum coating and of
the equipment, tests and starting-up (duration 5 4 nonths).

It should be noticed that a time lapse of 1 % month separates
the two phases; this delay shovld permit to finalize the first
part's problems which remain pending and to prepare the second
phase.

The first year after the starting-up will be a year during

which production will be stepped up, with an average production

of 50 % of a running year's at cruising speed. Such a production
rather limited, we think it to be a realistic view, in considera-
tion of the progrecssive impiementation of the enterprise's manage-
ment, of the build up of stocks and of the production personnel's
training. The second year will be the year of full production,

the above problems having progressively been eliminated.




IMPLEMENTATION SCHEDULE
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SOFRECO
Exhibit 9 ER
NIGER
ESTIMATE OF INVESTMENT COST
(IMPLEMENTATION OF PROJECT)

| 1
| ESTIMATE OF INVESTMENT COST
|
| _ . [
{ Implementation of project : Cost  { 000 CFA)

l
[ DESIGNATION l Foreign | Local | TOTAL
! | Exchange | Currency |
I | [ [
: 1. Direction of project implementation | ' '
| and detailed technical organization, : ' l
| invitations to tender | 21.508 } 4.947 { 26.495
|
i 2. Control and coordinatiorn, tests and } l l )
| reception of civil engineering works, I l o
| equipments and plant , ’ }(voir nota)
} 3. Setting-up of the ¢dministration, ; l :
’ recruitment and training of staff l ! |
I and operating personnel I 9.000 : 27.171 { 36.171
{ 4. Organization of suppiy, and { ' |
| organization of marketing | { 4.206 : 4.206
i 5. Setting-up of links and legal : ' '
| fees. | } 2.653 : 2.653
: 6. Miscellaneous expenses, unforeseen I { 4.302 ’ 4.302
l I l I
I | | I
| l l l
l l l |
f [ ! l
l l | |
f l | l
| i | |
T | o5 | as2rs | 73827

NOTA :  The item N° 2 is included in the "Installation" chapter.
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SOFRECODO
Exhibit 9 A NIGERTIA
ESTIMATE OF INVESTMENT COST
(IMPLEMENTATION OF PROJECT)

T )
; ESTIMATE OF INVESTMENT COST 2
o [ |
| Implementation of project | Cost (in N) |
| | |
| [ _ l l |
| DESIGNATION Foreign | Local | TOTAL |
i l Exchange | Currency I I
I | [ [ l
} 1. Direction of project implementation ' ! : !
| and detailed technical organization, f i |
| invitations to terder ’ 43.066 I 9.923 j 52.989 :
2. Control and coordination, tests and | : | :
l reception of civil engineering works, | ! ‘
; equipments and plant : } { :
| . Setting-up of the administration, | | | |
| recruitment and training of staff } | ' E
; and operating personnel | 20.167 f 60.880 } 81.047 |
' . Organization of supply, and | | ' |
! organization of marketing ; ; 8.413 { 8.413 :
. 5, Setting-up of links and ! { ! I
; Jegal fees | | 5.404 } 5.406 |
: . Miscellaneous expenses, unforeseen { I 9.064 { 9.064 {
l l l | l
l l l I l
| l | | |
! l I I l
| I l l |
l l l ! l
| | l I [
| | | l l
[ L | b z
| TOTAL ! 63.233 { 93.684 | 156.917 :

NOTA : The item N” 2 is included in the "Installation" chapter.




SOFRECO

101.

X. FINANCIAL AND ECONOMIC EVALUATION

. Investments

. Financing

. Financial Analysis

. Socio economic evaluation

. Exhibits re : Study for plant in NIGER
10-1/1, 10-1/2, 10-2/1, 10-2/2
10-3/1, 10-3/2
10-6/1, 10-6/2, 10-7/1, 10-7/2
10-8/1, 10-8/2
10-8/3, 10-9, 10-10
10-11, 10-12, 10-13, 10-14,
10-15

. Exhibits re : Study for plant in NIGERIA
(same as above).
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FINANCIAL AND ECONOMIC EVALUATION

1. INVESTMENTS :

The investments of the project include the permanent investments, the
first establishment expenses and the working capital.

A. Permanent investments :

The permanent investments include : the purchase of land, the site
preparation, the civil engineering and the buildings, the equipment.

For what concerns the land, the project requires a plot of about
} hectare (5000 mz) on which the built-up area will take about 1.050 m?

The land surface will eventually allow a doubling-up of the
built-up area, and the development of storage areas in the

open. In the implantation regions under consideration, the cost of
such a plot is relatively low, and it has been “ndicated during the
field inquiries that the land could be granted free of charge by
public authorities. Therefore, we have not fixed any expense for
the purchase of the land.

Preparation for the site has been evaluated on an inclusive basis,
taking into consideration the fact that these zones did not show
any particular difficulties, and that the plant's infrastructures
are light. What will be need will be a scraping and a levelling
of the land surface, after having chosen it as level as possible.

The civil engineering work and the buildings represent a little
bit less than half of the initial permanent investment, the whole
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of which for 60 % being of local origin. These elements have been

described in chapter VI.

For the equipments and machines, consideration has been given to a
purchase price referring to Europe, and to sea freight from Europe,
and land transportation from port up to the implantation region.
Installation and assembly expenses have been included in the total
cost of equipments. It has been considered for the estimate that
all the equipments and machines would be imported from overseas.

The total of the initial permanent investment amounts to 265,3 million
F CFA for a Niger implantation and 54G.494 N for Nigeria implantation.
(see charts 10-1/1 and 10-1/2)

The technical life expectancy for buildings is estimated at 20 years,
and the one for equipments at 10 years. For the machines, this life
expectancy is estimated at 10 years, for a working time of about
2.000 hours a year. Vehicles are expected to be replaced after 3
years.

The financial study of the project will therefore be Timited to
a 10 years period of operation, during which 2 vehicles replacement
will take place.

The project is supposed to start in 1983, the year of preparation.
The construction will take place over the whole of 1984, and
operation will start in 1985, which will be the year of production
stepping-up. The nine years between 1986 and 1994 will be years of
running at cruising speed, i.e. at 100 % of the production programme
as planned in this study. Vehicles will be replace in 1988, 1991

and 1994.

The calculation of the depreciation has been made on the basis of
20 years for the buildings and civil engineering works, 10 years
for the equipments and the machines; for the vehicles, we have
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considered 3 years in NIGER and 4 years in NIGERIA. The first
establishment expenses are depreciated in 10 years.

. First establishment expenses :

The first establishment expenses include the pre-investment studies,
(estimated here at $ 60.000), the site study, the direction of
execution and preparation of the invitation for tenders, the engi-
neering study, the personne]'s'training, the organization of supply
and marketing (0,5 % of sales) and the legal fees (1 % of the per-
manent investments).

In consideration of miscellaneous and unforeseen expenses of about
5 % of total, these first establishment expenses amount to 90,3
million F CFA in NIGER, or to 190.335 N in NIGERIA (charts 10-2/1
and 10-2/2)

. Working capital :

We have here a very important component cf the project's financial
structure. Calculations have been made taking into consideration
the stocks required for a good operziion of the process, the con-
traints of distance and markets, as weel as the usual delays for
payments and collections.

The following standards have been set :

- proceeds from sales' collection 1 month
- stocks of rawstuff 4 months
- products in process 2 days

- finished products 3 month
- cash in hand 1 month
- accounts payable {(credit accounts) } month

Stocks of rawstuff are built up for a rather long period (4 months)




since most of them shall in a first period be imported to be

later on replaced by locally produced rawstuff.

For the finished products, stocks are limited to a half month
production, on account of constraints holding to the planned

area dedicated to storage, and because the middle men resalers

will themselves do the financing of the stocks they will themselves
hold in their stores.

Finished products stocks are evaluated, for the calculation of
working capital, at their sales prices, in order to correct an
over evaluation of sales as they figure in the chapter III charts.

The cash in hand has been calculated on basis of labor costs and
overhead (1 month).

Notes payable are normally at one month, however, considering
the transportation delays, they will in fact be at 3 morth,

i.e. the delay between the merchandises reception (in the plant)
and payment to the importer will on the average be of 3 month.

Spare parts do not figure in the stocks, since the initial stock
of them is included in the initial permanent investment.

The value of products in process corresponds to two days of production
(on 230 days a year) on the basis of rawstuff and energy entering in
the process.

A1l in all, the net working capital will amount to 204,5 million
F CFA for the plant in NIGER and to 409.000 N for the plant in
NIGERIA (see charts 10-3/1 and 10-3/2).




D. Total of investment costs :

The total of the investment costs figure on charts 10-6/1 and

10-6/2, where have been put together the initial permanent invest-

ment, the first establishment expenses and the working capital.
Chart 10-6/2 indicates the dividing up of all those investment
expenses for the first five years of the project (1983 to 1987)

Reinvestments for the replacement of vehicles, which should take
place, in 1988, 1991 and 1994 do not figure on chart 10-6/2, but

are included in chart 10-10 and 10/13-14.

Costs of investment amount to 560,2 Million F CFA for a plant
NIGER, with the folllowing dividing up in percentage :

- initial permanent investments : 47 %
- first establishment expenses : 16 %
- working capital : 37 %

For a plant in Nigeria, the total of investment costs amounts
1.140.226 N, with about the same dividing up.

Charts 10-7/1 and 10-7/2 give the total of initial assets and
their dividing up during the first five years. These charts
differ from the preceding 10-6/1 and 10-6/2 charts only by
the fact that they take into consideration the current assets
instead of the net working capital.

2. FINANCING OF PROJECT :

The total of initial assets amounts to 574 million F CFA for the
NIGER plant and to 1.167.000 N for the NIGERIA project.

in

to

It should be noted that the financing requirements will not reach
these figures. Actually the running assets formation will take place

when the plant will start operating and thus will develop the
project's capacity for self-financing.
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On the whole, the financing needs will only be of about 410 million
F CFA for the NIGER plant and of 853.000 N for the NIGERIA plant.

In order to have a comfortable financial balance permitting to be
protected from the effects of inflation during the investment period

(on account of the unavoidable delay between the moment at which the

funds are at disposal and their effective use), the financing requirements
have finally been estimated at 440 million F CFA for the plant in NIGER
and at 880.000 N for that in NIGERIA.

Informations obtained in NIGER indicate that a medium term loan can

be obtained at a 16% interest rate, with a two years period of grace,
so that reimbursements will start only in 1986, when the plant will
run at cruising speed. Under these conditions, the following financing
scheme can be considered :

Financing through equity 110 million F CFA
(authorized capital) (25%)
Medium term loan(s) (9 years) 330 million F CFA

Qutpayments :
in 1984 270 million F CFA
in 1985 60 million F CFA

Repayments over 9 years :
1986 to 1993 (8 years) 40 million F CFA a year

1994 10 million F CFA

Interests (nominal rate 16 %)

1987 46,4 million F CFA
1988 40,0
1989 33,6
1990 27,2
1991 20,8
1992 14,4
1993 8,1

1994 1,6




The loan's actuarial rate comes out at 12,73 %. The payment of

capital will take place in 1983 and 1984, for an amount of :

40 million F CFA in 1983
and 70 million F CFA in 1984

Charts 10-8/1 and 10-8/2 indicate the sources of financing and the
dividing up of financing for the project's first years. It is supposed
that the capital will be provided by the national developer(s) up

to 60 million F CFA and by the foreign associate(s) up to 50 million

F CFA.

The medium term loan will for the largest part be used to cover
investment expenses in foreign exchange (up to 250 million F CFA),
and for the remainder (80 Million F CFA) for expenses in local currency.

Chart 10-8/3 gives a general outlook of the financial movements in
the project, considering the above financing hypothesis. With it can
be calculated for each year of the project's life the financial
balance, and thus to check that it is always solvent, i.e. that the
cumulated financial balance be always positive. In fact the project
is a little overfinanced, in order to ensure its solvency, even in
the case of inflation during the investment period. Chart 10-8/3
gives already an interesting indication on the profitability of the
project, which here seems very good, since the cumulated financial
balance reaches a significant amount. In the absence of precise
indications in the matter, the supposed financing scheme does not
plan giving statutory dividends; the finanical balance therefore
could be shared between the developer(s) and the associate(s)
according to forms negotiated between them.




For the plant in NIGERIA, the general financing outline would be the

same, but the values would be given in N, and the medium term loan's

conditions would be different. The loan would be of an amount of

660.000 N, with a nominal rate of 8 %; with a delay of 2 years

before starting the repayments, but with a 1 % a year engagement

commission.

The schedule would be the following :

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Qutpayments

540.000
120.000

80.
80.
80.
80.
80.
80.
80.
80.
20.

Repayments

000
000
000
000
000
000
000
000
000

Interests

£2.800
46.400
40.000
33.600
27.200
20.800
14.400

8.000

1.606

With the first payment of interests, would be added the commission,
the total of which being of N 12.000 (540.000 x 2 years x 1 % plus
120.000 x 1 year x 1 %). The loan's actuarial rcte appears at 6,93%.
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3. FINANCIAL ANALYSIS OF PROJECT :

R)

B)

C)

Net profit :

With chart 10-9 can be calculated the projects net profit.
The difference between the revenue of sales and the costs of
production is the gross profit, i.e. the taxable profit.

Income tax is calculated according to the schedules effective in

the Tands of implantation. In NIGER, the level of taxes would be

of 50 % according to the information we gathered, in NIGERIA,

this level would be of 45 %. The gross profit/sales, net profit/sales
and net profit/investment ratios show a high profitability.

Balance sheet projection :

This favourasle impression is confirmed by chart 10-10, which
shows the balance sheet projection year after year, and which
presents a strong progression of the project's reserves. The
financial structure of the projects seems very good, and capable
of comforting the money lenders.

Total cost of production :

The total cost of production includes the operating expenses, the
financial expenses (the interest payments) and depreciation.
Computation of the total cost of production is given in charts
10-11 and 10-12. Chart 10-12 is limited to the three first years
of production 1985, 1986 and 1987 since afterwards all figures
remain the same, except the interest payments, which decrease
every year until 1994, year .. the last payment as such.




D) Break even point :

The calculation of the break even point is mace according to the

formula :
Fixed costs

Sales earnings - variable costs

The calculation shows that the'project is very interesting and

shows relatively little risk, with a break even point much under

50 % of the planned production programme. In order to do this
calculation, it is necessary to separate the fixed from the variable
costs in the total cost of production.

For the NIGER plant, the total cost of production for 1987 is
broken down as follows :

Total cost of production {1987) : 570.348.000 F CFA
of which : fixed costs : 190.194.000 F CFA

- depreciation 32.767.000

- interests 46.400.000
- manpower 105.805.000
- overhead 5.222.000
Variable costs 380.154.000

(proportional)

- rawstuff 329.676.000
- sales and

distribution

expenses 50.478.000

For the calculation of the break even point, will be considered
the fixed costs less the interests.




|
|
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Break even point :

143.794.000. . 143.794 = 0,312

841.301.000 - 380.154.000 461.147

i.e. 31 % of the planned production programme. If the interests,
were added to the fixed casts (46.400.000 F CFA in 1987} the
break even point would still be at 41 %. Thus the project enjoys
here a good safety margin :

For the plant in NIGERIA, the figures would be the following
(year 1987) :

Sales earnings : N 1.682.602
Variable operating expenses (proportional) : N 650.575
Fixed costs : manpower N 246.429
overhead N 11.462
depreciation N 63.262

N 321.153
Break even point :
321.153 _ 321,183 _ 0,311 i.e. 31 %
1.682.602 - 650.575 1.032.027

We find almost the same figure for the two implantations under
consideration.




4. PROJECT ACTUALIZED VALUE :

Chart 10-13 indicates the earnings and expenses of the project,
in the absence of outside financing besides the enterprise. It
permits the calculation of the internal profitability of the
project and thus to check whether the project has a sufficient
profitability to be financed by normal channels.

Since the period under consideration totals 13 years, i.e. :

a first year (1983) preparation, a second year (1984) construction
a year of stepping up of production (1985), nine years of full
production (1986 to 1994) and one year of fictitious project
Tiquidation (1995).

The ten years operating period (1985 to 1994) corresponds to the

life expectancy of the largest part of the production equipment,
especially the machines, important replacements having to be

planned after that delay, i.e. from 1995 onwards. The project being
stopped in 1995 in order to make the evaluation, the fixed assets

not fully depreciated have been given a residual value, more or less
arbitrary since it is the one that remains after financial accounting
depreciation.

For the NIGER plant, the retained residual value is of 64.772.000 F CFA
(i.e. 61.427.000 F CFA for the buildings and 3.345.000 FCFA for the
vehicles purchased in 1994) to which should be added the total value

of the working capital to wit : 204.504.000 F CFA. The obtained cash
flow after a 50 % tax on taxable income (net of depreciation) shows

an internal profitability level of almost 29 %, which is highly
favorable . This means that the project could get a loan at the

rate of 16 %, rate applied by the Banque pour le Developpement de

Ta République du Niger (BDRN) for small projects; this rate includes
the tax collected by the state.
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Chart 10-14 shows the financial movements in the project, in
consideration of the proposed financing scheme. This is at the
level of 16 %, with repayment and interest payments which lead to
an cctuarial .level of 12,73 %.

The new project's cash flow, after this financing h:'nothesis,
indicates a return oninvestment (on the enterprises own furds
of about 55 %, which is highly favourable for the project's

owners).

For the plant in NIGERIA, the residual value of the investment is
estimated at N 140.350, including the buildings' part for N 134.3

114,
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and the vehicles for N 6.020. The total working capital's recovery

brings N 409.397. The cash flow obtained (chart 10-13) after 45%
income tax on taxable income (see chart 10-9) indicates an
internal rate of retum level of almost 29 %, practically the same
as the one obtained for the other implantation. Since the loan

is at a nominal rate of 8 % (actuarial rate 6,93%) the return on
investment is even higher. Actually, the 10-14 chart lets a
return on investment be calculated at a level of about 56 %.

To conclude, the project is highly interesting on the financial
side, its profitability is high and the evaluations' results are
almost identical for both the locations studies here.

. SOCIO ECONOMIC EVALUATION :

Under this heading will be considered the project's effects on
employment, on the distribution of income in the frontier region,
on the collection of taxes and on the foreign exchange balance.
Will also be noted the creation of added valuz and the benefits
for the end-users.




Effects on employment :

The project will create jobs in the border zone. List of these

jobs figures in chapter VIII. Except the 3 foreign specialists
planned for the first two years of operation, the personnel of
national or local origin will be of 56 persons, and the salaries
paid out to them will amount to 88.171.000 F CFA or N 205.358 yearly.

The rela ion between the initial permanent investment and the
number of created workposts indicate the initial investment for

each workpost, which is here of :

865.303.000
56

= 4,737.554 F CFA

540.494
56

= 9,652 Nairas

It should be noted that, with an exchange rate of 500 F CFA

for 1 Naira, the difference in initial permanent investment for
each workpost, between a NIGER and a NIGERIA implantation is only
of 2 %. This project is moderately capitalistic and represents a
type of medium size industry suitable to further the industrial
development of the border zone.

Effects on the incomes in the region :

The projects will provide an interesting distribution of income in
the region. First, in the investment stage :

Initial permanent investment 103.504.000 F CFA or N 266.438
First establishment expenses 44,131,000 F CFA or N 95,503

Total : 147.635.000 F CFA N 361.941




Then, for every year of operation :

Salaries 85.171.000 F CFA or 205.358 N
Social benefits 17.643.000 F CFA or 41.071 N

Total : 105.804.000 F CFA or 246.429 N

Therefore, the project will cantribute efficiently to an increase

of revenues in the border zone.

Creation of added value :

In a year at cruising speed, the directly added value created by

the project will be :

Sales : 841.301.000 F CFA or 1.682.602 N

less purchases
of rawstuff 329.676.000 F CFA or 650.575 N

Directly
added value 511.625.000 F CFA or 1.032.027 N

To this direct added value should be added the indirect added
value corresponding to the national purchases of material and
services, which will be of :

100.359.000 F CFA or 209.686 N

To the above should further be added, later on, the replacement of
part of the expenses in foreign exchange by national sources of
material and services. If half of those expenses paid in foreign
exchange were replaced in tris manner, a supplementary indirect

added value of :
142.533.000 F CFA or 276.653 N

would be obtained.




The total added value eventually obtained would amount to :
754.517.000 F CFA or 1.518.366 K a year.

Compared with :

a) the initial investment :

754.517.000 _ 2,84 or 1.518.366 _ 2,81
265.303.000 540.494
b) the manpower costs :
754.517.000 _ ;43 1.518.366 . ¢ 16
105.805.000 246.429
c) to the number of workposts :
754.517.000 _ 13 474,000 F CFA or -218:3%€ - p7.714 4
56 56

The ratios obtained show that the project will contribute very
efficiently to an increase of the national income and therefore
to the local income.

Effect on the taxes collected :

The yearly losses in taxes collected corresponding to the duty

paid on the mills and spare parts which will not anymore be imported
will in great part be compensated by direct gains in taxes, due to
corporate taxes (on the firms's profits) and to the faxes and

custom duties paid on the material and equipment used for the
project. If to those are added the indirect gains in income and
other taxes paid, under the form of income tax or taxes on the
increased consumption created by the project, then the balance will
be positive. The calculation is the following :

- Yearly loss in tax collection (20 % of value of sales) :
168.260.000 F CFA or 336.520 N

- Corporate taxes (average for 9 years) :
142.906.000 F CFA or 257.735 N
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Indirect gains in taxes collected (5 % of income) :
10.868.000 F CFA or 23.368 K

On the whole, the project will have‘as an effect an increase in
taxes collected, even without any consideration for the secondary
effects obtained by way of the industrial development (investment

multiplier).

Savings in foreign exchange :

The project's purpose being mainly the substitution of a local
production to imports, it is interesting to consider the effect
of the project on the (foreign exchange balance).

For that purpose, will be computed successively :

a) the gross savings in foreign exchange, equivalent to the CAF
value of the replaced imports, here, as a rough approach,
estimated at the sales worth of the project.

b) the use of foreign exchange for the investment and the operation.

¢) credits obtained in foreign exchange, and later on, their
back payment, and the interests paid out.

d) the net savings in foreign exchange induced by the project :
d = (a) - (b) - (c)

Can be later considered the national resources used in the project
to obtain these net savings in foreign exchange, in order to
have an estimate of the project's productivity and competitiveness.

Calculations figure on charts 10-16 NIGER and 10-16 NIGERIA.
Considering a social rate of actualization of 12 %, the actualized
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value of the net savings in foreign exchange in 10 years of

operations 1is equivalent to 2,3 billion F CFA or 4,9 million N, at
the official rates of exchange. National resources used to obtain
these net savings in foreign exchange have only a value of 1,2
billion F CFA Or 2,8 million ¥. The project will therefore

produce savings in foreign exchange, with the use of national
resources, at a very favourable rate of exchange, much better

than tne official rates.

Advantages for the end-users :

The locally produced mills will be offered at a price 20 %
below the price of similar imported models.

Moreover, through the creation of a source of available spare

parts in the region, the project will have important repercussions
on the use of existing mills, by the suppression or the reduction
of the waiting period for those parts, which will avoid the periods
when those mills do not work well or do not work at all.

These considerations lead to the idea that the project will contri-
bute positively to the development of the concerned national economies,
and in particular to the development of the border zone, and that it
will be equally beneficial, that it be set in NIGER or in NIGERIA,

It does not seem possible to play on the monetary differences

to determine a preference for one implantation rather than for
another. Actually, even though the NAIRA had generally been
considered as overvalued versus the CFA franc at the official rate
in 1982, it has increased since then. This shows the difficulty

of estimating the respective values of two currencies in real terms.
A1l in all, this value may be quite near the official rate of
exchange.
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CHAPTER X

EXHIBITS STUDY FOR PLANT IN NIGER
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NIGER

EXHIBITS 10-1/1 AND 10-1/2
COSTS OF INITIAL PERMANENT INVESTMENTS (IN 000 CFA)
(see text pages 102-133)

| ] T 1 T [
| |  Investment category | Chapter | Foreign | Llocal | Total
| [tem | | source | Exchange |Currency | cost
l | | | | ]
I ] 1 | T T
| 1. | Land | 5.1 | For the record
| | | | | I
| 2. | Site preparation and | 6.7 | | 5000 | 5000
| | Tay-out | | | |
l | ) | | | |
| 3. | Structures ard civil engi- | | |
| | neering work | | l |
| | a) Buildings and civil engi-| | l |
[ | neering works | 6.7 | 45120 | 67 680 | 112 800
[ | b) Auxiliary installations | | | |
| | and services | 6.7 I | 8400 | 8 400
I | | | | |
4, | Incorporeal investments I 6.1 | (see ndta) l
| I l | i !
| 5. | Vehicles | | 15.051 | | 15.051
| I | | l I
| 6. | Machines and equipment I | | i
| | installation : 6.3 :101 628 } 22 424 { 124 052
l |
| 7. | Total cost of initial ! | I |
| | permanent investments ; }161 799 : 103 504 { 265 303
| |
| | | | | |
NOTA : .Item 4 - the use of licences is included in the operating

expenses (royalties proportional to sales).

.Chart 10-1/2 is associated to chart 10-1/1 since all the investment
takes place within the same year.(1984).

|
|
|
i
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EXHIBITS 10-1/2  FIRST ESTABLISHMENT EXPENDITURES, PRIOR T0

PRCDUCTICN
{see text pages 103 and 104) (000 CFA)

T | [ | ] [ ‘

| | [ | Foreign | Local |

‘Item l Category | Source | Exchange | Currency | Total

| | | I l l

I [ I I [ |

1. | Preinvestment studies ElExh. 2.1 ‘l 13 752 | I113 752

I | l

| 2. | Preliminary research I 2.1 | 1917 } 852 | 2 769

| | | | l

| 3. | Direction of project's l | l |

| | implementation | 9.1} | |

| l ! l | l

| 4. | Detailed planning, invita- | | 21 548 494 l26 495

| | tions to tender | 9,111 | |

| I | | | |

| 5. | Control, coordination tes- | | | |

| | ting and reception of civill | l l

[ | engineering works, equipmentl |  (see Nbta) |

| | and installations l 9.1 | | |

l l l I ! l

| | | l | |

| 6. | Set-up of the management | | |

| | recruitment and training | l | |

I | of supervisory and opera- | | l |

| | ting personnel '} 9.1 = 9 000 % 27 11N ‘ 36 171

| |

| 7. | Organization of supply l l | |

| | | 9.1} | | I

| | | | | 4206 | 4206

| 8. | Organization of l | | |

| | marketing l 9.1)1 | |

| | I | | I

[ 9. | Set-up of connections, legall ‘ | |

| | expenses | 9.1 | } 2 653 | 2 653

| l | | |

[10. | Varied and unexpected | | | l

| | expenses | 9.1 | | 4 302 | 4302

| | | | I I

{ } TOTAL } : 46 217 { 44131 | 90 348

NOTA : Item 5 - included in installations.




NIGER

EXHIBIT 10-2/2 :

FIRST ESTABLISHMENT EXPENDITURES, PRIOR TO

PRODUCTION PER ANNUM
(see text page 104)

Preparation

[

Financing
{in 000 F CFA)

First establishment
expenditures

P WIS SE—" I ————

I
|
I
I
I
|
-
I
|
a
I
l
I
I
|
I
I
I

Construction

1984

T D L
35513 17900 36935

I
|
|
[
|
lﬁ
|
|
1
I
|
l
I
I
I
I
I

Foreign exchange ;

Local currency ; T = TOTAL

217 44131 90348

XA




NTGER 124.

EXHIBITS - 3/1 & 10 - 3/2
CALCULATION OF WORKING CAPITAL REQUIREMENT
(see text page 104)

|
} l } ‘ Necessary funds (thousands of CFA) |
| | Minimum | Ratio to | | |
I ITEM I period : turnover. l Starting | Years of ruming at |
l | cgee | » years | cruising speed |
| | T — | . |
| | | | 1985 | 1986 | 1987 |
l E I R R -
|
| | 1 | | | |
I\, Circulating assets { % ‘ % ‘ }
{ (Current assets) | Vnonth | 12 | 3s.056 | 7008 j70.108
| A. Accants receivable | | | | | |
| | | | ! | |
I B. stocks | | | | | %
|77 2) Rawstuff | amontns! 3| 50.479 | 100.959 00.959 |
I b) Spare parts } Seei NOTﬁ | l |
¢) Production in
| progress } 2 days } 15 } 1.433 { 2.867 { 2.867 {
{ @) Finished products | 4 month | 24 | arisr | asiose | 35.054
l C. Cash in hand l 1 month { 12 } 12.492 } 12.492 } 9.252 }
| D. Circulating assets | | | 116,085 | 221.480 l218.240 }
ogmmes || e e e
2. Punning 1iabi lities
| | | | | | |
: . Accounts payable { { } } : :
| | dnonth | 2 | eges | 13.73% 1373
| . . | | | | | |
3. Working capital '
| : | | | | | '
| . MNet vorking capital ! | | 110.117 | 207.744  [204.508 |
| . Increase of working | | | | | |
| capital | | | 110.117 | 97.627 { 3.240 {
| | | | |

NOTA : Item a - The rawstuffs are supposed to be all imported in a first period
Later on, they will he replaced by local products.

Item b - The spare parts are included in the initial investment.
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[ GER

EXHIBIT 10-6/1 . SUM OF INITIAL INVESTMENT

EXPENDITURES

(see text pages 105 - 106)

125.

{ . Foreign Local { TOTAL
lItem : Category of investment | Exchange currency | (000 CFA)
l ‘ (in 000 F CFA) I

| | | I

1. Cost of initial permanent | | |

| investments (source exh. 10-1/1) = 161 799 : 103 504 { 265 303
|

|2. First establishment expenditures | | l

| (Source : exhibit 10-2/1) | 46 217 l 44 131 = 90 348
| |

|3. Working capital l | I

| (year at cruising speed) | 100 950 | 103 545 | 204 504
| (Source : exh. 10-3/2, 3rd year |- | |

| § 3) | 308 975 | 251 180 | 560 155

NOTA : Working capital foreign exchange =

imported rawstuffs




EXHIBIT 10-6/2 . ~ TOTAL OF INVESTMENT COSTS
(see text page 106)

. Zost of initial perma
nent investments

] | | I T
=riod Oreparation {c°"5tr“Ct‘°" Start-up | Work at cruising speed { TOTALLii?)
f I i '
=ar 1983 | 1984 1985 | 1986 } 1987 }
I —_
o I I
“inancing (000 F CFA) D L T { 0 L T D L T { D L T 0 L T { D L T
| .
i I r
I
I

161799 103" 265303 161799 103504 265303

First establishment
expenses (source
exhibit 10-2/2)

28317 719 35513 | 17900 36935 54835

217 44131 908
. Increase of working
capital source exh.

]
|
|
|
I
|
|
I
|
|
|
| |
| I
| |
I |
| |
| |
| |
I |
| |
10-3/2 § 3 { I

———

|50479 59638 110117{50480 ana7 97627

—— - -
28317 1% 35513 l179699 140439 320138}50479 596338 110117150480 4147 97627 | 0 -3240 -3240 b08975 251180 560155

- | l | I

0 -3040 -32«3?0159 103545 204504

I
I
I
I
I
l
I
I
I
I
I

“otal cost of investm

I
l
I
!
I
|
[
I
|
|
r
-1
l
I
I
I
I
I
I
|
I
|
I
I
o
I
I

1
I
I
I
[
|
I
I
I
|
|
I
I
I
!
I
I
|
|
[
I

NOTA : Reinvestments in 1988/1991 and 1994 do not figure in this chart which bears only
on the first 5 years. These reinvestments figure on combined chart 10-13/10-14

‘921




EXHIBIT 10.7/1 - TOTAL OF INITIAL ASSETS
(see text page 106)

127.

i [ : T |
| “Item : category of investment I Foreign |  Local | TOTAL
; i } Exchange  Currency : (000 CFA)
| [ l x
|1. Cost of initial permanent b | I
| investments [ 161.799 | 103.504 | 265.303
l (source : exh.10-1/1) | | |
2. First establishment expenditures; . | [
| (source : exhibit 10-2/1) | 46.217 | 44.131 | 90.348
| | | |
3. Circulating assets | | |
| (at full capacity) ] | !
| (source exhibit 10-3/2 3rd vear | 100.959 | 117.281 | 298.240
§ 1D) |
TOTAL 308.975 264.916 l 573.891

e




NIGER

EXHIBIT :

10-7/2:

TOTAL OF ASSETS

(see text pages 106-107)

PERIOD

PREPARATION

CONSTRUCTTON

START-UP

T T

WORK AT CRUISING SPEED

YEAR

1983

1984

1985

1986 1687

F INANCING
,-t0 CFA)

.. Cost of initial
permanent
investments

. First establish
ment expenses
{source exhibit

10-2/2)

“. Increase of cird

culating assets
{source : exhi-
bit 10-3/2)

28317

1%

35513

1617991103504 | 265303

17900 | 36935 | 54835

50479 | 66506

116985

54015 |104495 |0 |-3240

-3240

161799

46217

100959

103504

a3

265303

90348

7281 | 218240

TOTAL OF ASSETS

28317

1%

35513

179699 |140439

320138

50479 | 66506

116985

54015 | 104495 |0 {-3240

308975

573891

82l
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NT G K

EXHIBIT 10-8/1 - SOURCES OF FINANCING
(see text page 108)

I I ! [ I
{ Sources of financing I Local currencyl Foreign : TOTAL (000 CFA)}
| I O Exchange | I
| } -+ | !
| I | | |
| I I | |
| 1. Developers | | I [
I I | I I
| - ordinary shares I 60.000 ! : 60.000 l
I

| 2. Associates I l | l
| | I | |
| - ordinary shares | | 50.000 | 50.000 |
I I I | |
| 3. Financial institutions| | | |
| or development orga- | [ | |
| nizations : | | | I
| I I I |
| - Loans | 80.000 |  250.000 | 330.000 |
I I ' | I I
| 4. State | | | I
I I I | |
| 5. Commercial banks | | | |
| | | | I
| 6. Publir bonds | | | |
| I | I I
| 7. Credit by suppliers ! | | I
I I | l I
| 8. Running liabilities | | | I
| (rounded off) | | 14.000 | 14.000 [
I I I I I
I I [ I I
| ToTAL a1 items | 140.000 | 314000 | 454,000 |




NIGER

10-8/2 SOURCE OF INITIAL FINANCING

(see text nage 108)

TOTAL (en 000G CF &

[ | { J

Period { Preparation { Construction } vart-up Work at cruising :
+ | 4 |

Year } { 1984 } 1985 }
} —+ : :

l | ]

Financing (000 FCFA) | L T { D L !
|

I l

I |

Ordinary shares
Loans

Running liabilities
(rounded off)

40.000  40.000 |50.000  20.000 70.000

l
{190.0°0  80.000 270.00¢ 60.000
l

I
| 7.000

|

50.000 60.000 110.CQ

|
R50.000 £0.000 330.(1
|

l
7.000 [14.000 14.000

'TOTAUX

I R

I

40.000 4OJXD{2KLOOO 100.000 340.00?Eﬂ.000

7.000 1314.000 140.000 454.000

] -
I

NOTE D = Foreign exchange, L = Local currency T = total.

“0€L




Certod
Year

Froduction prograrme
{source : exhib.3-3)

- Costs (in F CFA}
A. Casnh 1ncomes

1. Total of financial
resources (source :
exhibit 10-8/2)

. Product of sales
(source : exh. 3-1)

.

B. Cash expenditures

, 1. Constitution of total
assets, including repla-
' cenent.,
! {source : 10-7/2)
2. Onerating exnenses
| {source : exh. 10-12)
} 3. Loans reimbursements :

a) interests :

B Teans

b} Reimbursenents

4.Corporate taxes

|

! Bank loans

|

! (source : exh. 10-9)

i
|
| C. Surplus or deficit
!
f
!

' D. Accrued cashflow

NOTA : [tem A-1 includes accounts Dayable of the working capital
ltan ) year 19% : half of the redeamable in 20 years asse
Hguidation of credit accouni of workine capital.

tam v yeqr 1005

40 000

40 000

35 513

35 513

4 487

4 487

foaeu-
tien

1934

1340 000

1340 000
1320 138

320 138

i
!
\
|
I
|
!
|

!
|
1
i
|
[
|
!
!
|
!
: 19 862
!

i

|

1

Leari i
u)

1945

1487 518

| 66 868
420 650
lago 918
i
|
116 985

1339 934
{
|

23 949

i
!
i
I
!
!
|
7
|
i 6 600
I

24 349 : 30 949

}

b

1346

848 169

6 868

1841 301
i840 293
]
!
1104 435

|
=530 061

|

H3 o

|
!40 000

!
N2 737

1
| 7876
|
!
I

38 825

LS

841 3Ci

841 301

1709 813

- 3240

1
|
i
'
1
1

40 av

40 0C"
135 477

!
|
|
|
|
|
|
3 an3

1170 3¢

Do

CAGHELOW P OR EILANC TR PLANHN TG

pages 105 & Tt 9:

1948

100

r
1841 301

841 301

%714 a7%

.5 017

!
491 1811491 181

Air o

40 000
138 677

!
|
|
|
4
!
|
i
t
|
|126 426
!

|

I

|

et RATION A CRULISTHNG
1989 1499¢ 1991 v 1992
Joo . 1oo 100 ] 100 X
i : !
I
|

‘ ‘ ‘
/841 301 841 301 ;841 301 841 301

I i
841 301 {84 301 841 301 1841 301
‘ | 1
\
[

1706 658 1703 458 &705 275 1697 058

| I
i |
|

| |
! } 5 017
i | ! |
:491 181 :491 481 {491 181 1491 181
| | | |
| | | !
| | | |
| 1 H
37 nid L BRI AREAET 14 4in

|
|
IAO 000

40 000 |40 000 |40 000

|
I !
! |
! |
[ |
| i

1993

100 %
!

i

)
i
[841 301
|

841 30

i’
[
|
|
|
(
|
|
{491 181
|

|

!

40 000

|
|
!
157 677
!
)
[
1

134 643 (137 843 | 136 026 5144 243 1147 443

| |
| i

| |

| |

{141 877 | 145 077 | 148 277 |51 477
| |

| i

| i

: |

|

1

| ! !

| | l !

tem B-5 : there is o statuary dividend at this stage of the study

ts + 1/3 of renayment of 1994 (vehicles).

!

296 734 ]431 37 }569 220 !705 246 :849 489 | 3¢5 937

foar of

Nguidation

11994

100 %

841 30!

i
|
1
|
[
|

841 301

665 675

I
I
f
l

[Sa)
~
o]
~
~

1995

(13736)

5 017, (28301?)

175 626 :269 276

I
172 ssﬂw 441 034




NIGER

EXHIBIT 10-9 SCHEDULE OF NET INCOME
(see text page 110)
[ . [ [ T
Period } Preparation : Construction : Starting-up 1 Cruising speed
[ l [ [ J i
Vear | 1983 ! 1984 | 1985 | 1986 | 1987
a % | %
I I
Production programne { : } 50 % } 100 % | 100
|
1 I [ { *; o
Costs (000 F CFA) | ' ' | |
{ l l I '
_Sales | } { 420.650 } 841,30 . 841.30]
. Production costs | | | 32750 | 615.828 | 570.308
. Gross or taxable income (1-2) { { } 47.899 ‘ 225.473 : 270.953
| 1 | I i
. Taxes { { { 23.949 { 112.736 } 135.477
_Net income (3 - 4) | | | 23.950 | 2.3 135477
. Retained profit { } } 23.950 ! 112.737 { 135.477
. Accrued retained nrofits = ‘ { 23.950 = 136.687 é 272.164
| | | | |
_Ratios : | | I l !
| l I l !
Gross income : sales (%) | | l | 26.8 ; 32,2
Net income : sales (%) | ‘ ' | 13.4 E 16,1
Net income : equity (%) ‘ } I 102 ‘ 123

2y
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exhibit 10-9 line 7)i

GER
PIECE 10-10 . PROJECTED BALANCE SHEET
(see text page 109)
L - I [ T T o o S
Yeriod | Prepara-| Construd- Starting- Cruising Speed |
| tion | tion L s 4
| I I I I I I I T i T T
rear | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 © 1993 196,
| I | | | I | l | I .
) B ! I I [ I [ I f I
3. Assets (total) | l i | | I | I I |
I I I | | I | I | I
1. Running assets I | I I I I I | I :
(accrued total) 140 000 |380 000 |470 818 |550 422 | 645 900|744 574 |846 450|951 526 [1059802 [1171 27811285 954 1 433-%
a) Cash balance | | | | | I l I I :
(source: exhibit | | | | | | | | I I
10-8/3) ) | 4 487 | 24 349 | 30 949 | 38 825 | 170 3081296 734 1431 3771569 220 1705 246 1849 489 996 932 1 172 =
b) Circulating assetf | | | | I I | | I
(Source exhibit | | I I | | | | I
10-3/2) | | 1116 985 {221 480 | 218 2401218 240 [218 240(218 240 1218 240 {218 240 1218 240 218 24
| | I I I | I | I ?
2. Permanent assets | | | | | | | | | |
(aftgr depreciation)|35 513 |355 651 |322 884 [290 117 | 257 3501229 600 |196 833|164 066 ‘1136 316 1103 549 | 70 782 43 0Z¢
Initial permanent | | | | | | | | | | I
investments, | l | | | I | I I ;
replacements and | | | | | | | | |
first establishment ° | | | | | | | |
expenses | I I I I I | | I |
I | | I I I | I | |
I I | I I I | | | I
U R TR S TS TR O A W
3. Liabilities {total) I40 000 |380 000 {470 818 |550 422 645 900 {744 574 |846 450 951 526 (1059 8021171 278{1285 954 1433 -
e e I I I I I | | I | !
L. Running Tiabilities | | 6868 | 13736 | 13736 | 13736 | 13 736| 13 736 | 13 736] 13 736 13 736 13 7%
ST T N AU i A :
2. Short and medium | [270 000 330 000 |290 000 |250 000 |210 000 {170 000|130 000 |90 000 |50 000 - 10 000 g ¥
term loans | I I I | I I I | | !
3. Capital ,40 000 =11o 000 IIIO 000 {110 000 110 000 }IIO 000 }110 oooI 10 0001110 000 IIIO 000 110 000 110 G5.
4. Reserves (source : | { } 23 950 :136 687 }272 164 3410 838 {552 714I 697 790:846 066 I997 542 1152 218 1310 06
I I I I | I

I I |



134.

TOTAL of cost of production 320.219 570.348

NTGER
EXHIBIT  10-11 TOTAL COST OF PRODUCTION IN A YEAR
AT CRUISING SPEED (YEAR 1887)
(see text pages 110 - 111)
000 CFA

l [ . | - | |
| ITEM | Eorﬁ1gn | Local l TOTAL I
l |- XC ange_ | Currency | I
| | | [ |
!l. Material and direct production } : } ;
i factors (source : exh. 4-2) | 238.795 | 90.881 | 329.676 |
}2. Direct manpower operating and % { : {
I supervisory personnel l ' | |
| (source : exhibit 8-2 & 8-4) | | 105.805 | 105.805 I
3/4 Overhead { { 5.222 } 5.222 |
{5, Marketing expenses ; 46.272 : 4.206 : 50.478 }
| ! l | I
: Operating costs (1+2+43+4445) . 285.067 } 206.114 { 491.181 i
{6. Financial overhead Tl 35.152 Tl 11.248 TI 46.400 TI
' (source : chap X) l | l |
:7. Depreciation ; } 32.767 } 32.767 {
| | | | |
| I | |
| | | |
I | | |
| | | |




135.

RiGEKR
EXHIBIT 10-12 SPREADING OF COSTS OF PRODUCTION
(see text nages 110 - 111)
| [ ! |
; Period } Starting-up { Working at cruising speed {
l } } T |
{ Year { 1985 Il 1986 { 1987 }
l + + | [
| ) | | | |
| Production | 50 % | 100 % | 100 % |
| programme | | | |
L X i [ |
, f1nancing lp L Tl o L 1l D L T |
i (in 000 F CFA) | | l I
| } + } |
!'1. Direct material |'119397 45441 164838 :238795 90881 329676}238795 881 329676 }
{z. Direct manpower } 144685 144685 : 144685 144685} 105805 105805 }
l ! | | |
!3. Plant and admim’s—l | [ I
i tration overhead : 5222 8222 # 5222 5222{ 5222 5222 {
{ F(’;'odugtiog exgt)enses=119397 19548 314745{238795 200783 479583 F38795 201908 440703 }
+ 2+ 3+
}5 . Safes and m: a-r-k-e'-t-i-n-g'il -------------------- -: --------------------- 1 --------------------- '}
| expenses : ‘ 23136 2103 25239I 46272 4206 50478|46272 4206 50478 |
} Operating expenses |142533 197451 339984 |285067 244994 530061 |285067 206114 491181 }
I _(J_,+..2._+..3._*..4.).--_4 .................... e L T o 1
|5. Financial costs | 0 0 0 l40147 12853 53000 35152 11248 46400 |
6. Depreciation I X761 3767 { 6T 767 } 067 X767 :
- 4 + 4 |
l | ’ |
| Total of costs of 142533 230218 372751 | 35214 290614 615828 (20219 250129 570348 |
| production (1+2+3+4+ | | | |
| 5+6) | | | |
NOTE O = Foreign exchange , L = Local currency, T = tcural.




Period

Year

-Production nrogramie U

{source :

exh.  3-3) '

Value (000 F CFA)

AL

E.

¢. Net cashflow
(A - B} 35 513
Sornarzed valae
e accrued cashtlow '-35 513
i
|
!

. Cash exnenditures

Cash incones ,

1. Total of sales
(source exhib.3-1)

(1+2+3)
1. Total investment .
Xnenses

{source exhin. 10-6/2: 35 513

o

. Onerating exnenses
(source @ exh, 10- 12)
3. Coroorate taxes

|
|
J
!

T4h3

35 513

i
!
|
|
!
!
|

339 9841530 06! EQQI 181
|

23 9491139 237 ;]58 677

-355 6514809 0511=-334 675139 992 | 4t 438)237 »77 429 320 ulb /A6 L su/ vy
. ’ 1 i ! i

'

1=320 138!- 53 4001 74 376 1194 683 | 186 426 | 191 443 119) 443 | 186 426 [19] 443

Exeeing TSI ERAET 0E CASHE o il GRS 00 0 e L ey
THE OLASE OF A e Doy Py PN TG
{9e text  pages 11, 114,
|
[ Starting-us dors o b cruln i speed iqQuidation
| valwe
1914 195y F986 1987 1988 1044 19491 14941 1992 1993 | 1994 1994
; ' ’ ' : % ;
N 50 100 100 130 1G4 100 100 100 . 100 P00 . )
! ! 1 : ‘ . ! i i
; ! - i i :
! |
I ;
| i
! . i ‘
| | ! \
£ 420 650,841 301 841 301 841 301 841 301 841 301 441 301 841 301 ;841 301 ;141 301
. | . ! | I
320 JZSE 474 050:766 925 ' 646 618 : 651 875 - 649 858 649 858 654 575 649 HLR i649 85811654 H75i(269.276”
' ! | ‘ i | : [ | [
. : | ! | ; : | ' |
1320 328° 110 1175 97 627 j- 3240 1 % 017 5 017 : 5 017
491 181 f49] 181 1491 181 1491 181 491 181 1491 181 1491 181
| : : | !
[

! i H .
[158 377 |158 677 1158 677 158 677 {158 677
! : ! !

! | ! |

158 677 1158 677
|

i
!
I
I
!
(269 27¢ )
'

| !
i !
! !
| !
! |
! |

[
191 443 1185 426
|

99 637 | Llish Udal 1454 334

!
| | [
1 | f

!

|
‘ |
‘ i
!

|
[ i

NOTA -~ Itenm D the internal yield ratio calculated by machine is of atout 29

. - Liquidation value :

- Land, no value

- Buildings, half value

- lorking capital

Vehicle 1/3 value

nil
63.100
1 267.604
1.672




bXHIE T CLovn RHANT OE CRLHE DI AND CALE AT TGN DE A TIAL LD AL
TN b CATE OE A PRGSECT G I ST ERTGE T INANGC THG

foop nane 114)

‘ : ' ' r
| L iondaiion

Period [Prepara- “onstru SLdF[\HQi Working at crutsing sneed
ityon Ction up ' velue
: . . . : . : '
: | I
Year © 1983 1944 1985 1946 1987 ¢+ 1983 1989 | 1990 19917+ 1992 | 1993 [1994 1 199%
| ' ' r ) | | . | | |
Production nrooranue o 0 50 7 ! 100 % .« 100 4 | 100 % | 100 % | 100 % 190 ¢ 0 100 % 100 | 00 % i
source : exh. 3-3 i I - | ! ! %
Value (000 F (FA) i ; 1
| !
! : i
A. Cash incones ! i . i
! | i ; |
1. Total of sales ! i : ‘ . E
(source : exh. 3-1) i 420 650 #4) 301 | 841 301 | 841 301 : a1 3011 841 301 41 301 841 3ul l #41 301 k41 301 i
! | H
" B.Cash expenditures | ; ; i i i | I | |
! | I | ! i ! | ! .
1. Total investment ! f ! \ : ? | | |
exnenses 135 513 '50 138 50 117 190 627 83 160 85 0171 73 600! 67 200 65 817 - 54 400 | 48 00U 116 617  1(269 276}
{nernanant investr. )| ' ' | ; | | ‘ | | |
a) Capital | : i ! | | : | | |
135 513 '50 138 (50 117 ' 97 627 | (-3240) ! | | | ; | | | I
b} Renlacement of | i ! : { | ! | | ! | | ! !
vehicles(source ! ! ! ! ! | | | | | | '
axhibit 10-8/2) | ' % \ lro17d \ ls 7 | | Leorz | ;
¢) Loan reinbursemt. ! "40 000 |40 000 | 4G 000 | 40 0001 40 000 140 300 40 coo | 40 0co 110 000 | :
d) Loan interasts | 53 0D0 | 46 400 ' 40 000! 33 600 ' 27 200 120 300 14 400 ) s o000 L1 500 !
PR L CESEL] ARNLER
LSuurce exihnoit : ; : | 1
10- ¥2) | . 339 984 | 530 061 1491 181 | 491 181 491 18} l\ 49) 181 1491 18} }49] 181 ;491 181 Id(,ll 181 | !
| ' ! i | | ! ! ! I
3.Corporate taxes | i i | | [ { ! } ; 1 l I
| ! ! . | | !
(source :exhibit10-9] i | 2394917 112 7371135 477|138 577 N41 877 I 145 0771 148 277{151 477 1! 154 6771!57 877 : }
i I ‘ ! | | |
| Ctet cashflow (A-B) | 36513 g0 13m! 600 7876|131 483 | 126 426 1134 643 1137 843 136 076 144 243 | 147 4a3}i75 526 {259 276)
D.Actualized value (a) | . i i ! ! ! ! | | | I
| | | ! | | { | ! | | | | |
! ! ! i | | | ‘ ! | ! | !
| i ‘ i | e | o ! o L U

(a) Rate of internal return : 55



[T
EXHIB!, 10-1% SUBMIARY STATEaE T FOR A PLANT 7 " law
‘ | ‘ ;
PLANT in NIGER 1943 Fysa 19, 198 15 1gE 1949 1990 1991 1992 199 1494 1995
{000 F CFA) ' ‘ \
- R . - 4 - . . . . v -4 . 4o - H ' ' ? .
; ; ‘ ‘ ;
Product of sales 420.650 ¢ 841.30 SL01 L sl L0 ‘ #1301 s 80 80l 0 ML
I ' H
; 1 [ | : : ‘
Tatal admnisirat. expenses ; “ ‘[ i : l :
Pormanent invesuents . 265.303 ‘ 5.017 ¢ ! i 5.017 | ! : 5.017 w 61.772
First establishment expenses 35.513 54,835 . ; ‘ . | : ‘ ! ,
‘orking capital ; N0.117 . 97.627 - 3.240 | ; i l 1 | 204.504
i ; . i ! . | :
Jneraiing expenses ; » 339.981 530,06 491181 ¢ 490081 491.181 ¢ 491181 | 491.181 ° 491,181 491,181 491,181, 491,18
i . } ! i ‘v ; .
i : i ! : ; .
Cornorate taxes | | 23.949 . 139.237 | 158.677 | 'S8.677 .« 158.677 ; 158.677 | 158.677 | 198.677 & 138.677 | 158.677 | !
! | i | : f ; . ' ‘
1 | : | ' . i
Cashflow {10-13} !-35.513 [ - 20138 - 54.400 ‘ 74.376 194,683 ! 86,426 | 191.443 191.443 - 186.426 | 191.443 191,443 | 180.426  269.276
Accrued | - 35513 | - 355,661 | - 409.05) : 3W.675 - 139.992 } 46.434 ; 237.877 } 429.300 | 615.746 l @07.189 | 998.632 :1.185.058 1 - ‘
| | ! % A ;
| | : i ! | j | | | i | | |
Loan ! | 270.000 ‘ 60.000 | ! : | : { j ! I I' !
Reirburserent 1‘ ! ‘ | w00 | w00 | .00 | 40000 | 4000 | 4000 | 400 | .00 | 1000 | i
nterest (15 *) 1 ! " e300 46400 | a0000 ' 1ew | 2w | ne0 | vem  osow | e | {
TN ConTEC Ton 26,500 23.200 20,000 16,800 13.600 10,4 INJE 4,00 B {]
Cashflos  (10- i | : ! o . r | : : ; |
14) [ <35I | - 003 | +6.600 | 7.876 | 131483 | 126,426 | 14643 | 137843 | 136,006 | 144243 | 147.843 | 175626 | 269.276 |
Accrued i | | \ | | | | [ [ I g 1 |
| | | ! | | | | ! ! j i ! !
| | | | | | | [ | I | I !
Capital I wo 1 7000 ! 1 f It [ : : : ‘ ; { |‘
| | i | !
| | | | | | ; | | ; | \
Cash Balance Dy a.aa7 119,832 6.600 - 7.8% 131,433 ' 126,825 1M.643 1 137843 136.026  144.243 147443 175.626 i269.276
. ‘ | ; ‘ ‘ ‘ ,
Accrued 4 24,39 ! w9 | wes ! oom | 9670 40377 1 569.220 | 705,246 | 849.489 996,932 11,172.558 -
| I ‘

Nota :  This statement shows the relation existing veteen the cashfla: of chart 10-13, the one of chari 10-14
a the cash balance of chari 10-8/3.



NIGER

SAVINGS IN FOREIGN EXCHANGE EXHIZIT 10-16 ER
b oY b2 0 3 1 4| 50 6 | 71 81 910 | 1 | 12 | 13 o
000 of F CFR | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1595 ,
e A S I A
a) Gross savings in ' | } 420.65q a.30] 8a1.301 41.301 841,301 ! 841301} ear.301 e41.301 841301 841300 |
it TR i b i e e e o e
ke of foreinexchanel 1 1 L1 114
b} Use of foreign exchange) | 1 | | l | | | | 1 | |
. Investment | 28.317 1179.699 ! 50.479] 50.480] | ' | | | ' ' kloo.gsm"i
st | OSVIRER AP 0y .
l | | | | | | | | | [ l | I
. Operation Lo b o Daas3s! 285.067) 285.067 285.067 285.067] 285.067) 285.067 285.067 285067 285.067! ';
porat ) |7 T ) 200 .00 285,067 285,067 285.07) 285.067 285.067 286.067 286,067
[ | | | | | | | l | | | ‘ i
oo | | o | L | | | | | |
| | | | | | | | | | | | l l
. Reirburserents | ' | 30.000 | 30.000] 30.000! .00/ 20.0000 30.00d 3.000! 30.000! 10.000 | |
" Interests ' | ' | a0 | 07| 0] 2o 20l 1000 oo ol ! 1.600 | '
| | | | | | | | | | | . | | |
d) MNet savings in foreign 28.317) | 10.301 | 287.638435.604 491.034 | 295.834 ! 500.631! 505.4% 510.234“ 515.034 | 519.834 1524634 1100.950 F 604.1772.331.823
[ | | | [ | [ | | | | | | l
AN T U O O O
b
resaurces () HOROR T T T U A T A T N N B
. Investment } 7.1% | ‘ 140. 439{ 59. 634 47. 147, (3. 240), { } { { { { |(103 545‘
(10-6/2)(a)
| | | | | | | | | | | l |
- Bgloitation | ' I 197 451|| 24, 994|‘206 N4 ||2os N4 ||206 114 || 206. 114‘ 206. 114:206 N4 } 206. 114} 206. m} %
0- o
| | | l | | | | | | !
TOTAL | 7.196 | 1490.439 257.084 292.141 |02.874 1206.114 | 206.114 | 206.114] 206.114] 206114 | 206.114 | 206. 1141 1035451357770 1 e
Notes : a) Initial investment, recovery of workmg capital at end of project.

- parentheses indicate elements of sign different from the others on same line.

b) On account of unavailability of data expenses contents of inports could not be deducted from expenses in local currency.

- The local currency considered is the F CFA of January 1983.

‘6€1
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CHAPTER X
EXHIBITS - STUDY FOR PLANT IN NIGERIA
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< IGERIA
EXHIBITS 10-1/1 et 10-1/2 :
COSTS OF INITIAL PERMANENT INVESTNENTS
(IN NAIRA) (see text pages 102-103)
o FO S v P
I apter |Foreign Local Total |
{ Item } Investment category | source |Exchange | Currency | cost |
I I I |
I | T [ f ! |
bl | Land | 5.1 | For_the record | [
| | | I | | |
| 2. | Site nreparation and | 6.7 | | 12 500 | 12 500 |
| | lay-out | I I I |
I I | | | | I
| 3. | Structures and civil engi- I | I |
I | neering work I I | | |
I la)Buildings and civil engi- | | | | |
| | neering works | 6.7 | 70 800 | 165 200 | 236 000 |
| Ib) Auxiliary installations l I | | |
} { and services | 6.7 | | 20 160 | 20 160 |
I | | I |
} 4. IIncorporeaI investments I 6.1 I See "[Nota |
| I | | |
{ 5. }VehiCIeS_ : [ | 24 080 | 24 080 |
| l | |
| 6. | Machines and equipment | | I I I
{ : jnstallation | 6.3 | 203 256 | 44 498 | 247 754 |
I I | | I
7. | Total cost of initial I I | | |
l Ipermanent investments : | 274 056 | 266 438 | 540 494 |
I | | I
| | I | | | I
NOTA : . Item 4 - the usc of licences is included in the operating

expenses (royalties proportional to sales).

. Chart 10-1/2 is associated to chart 10-1/1 since all the
investnent takes place within the same year (1984).
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NOTA : Item 5 - included in installations

NIGERIA
EXHIBIT 10-2/1 : FIRST cSTABLISHMENT EXPENDITURES, PRIOR
TO PRODUCTION
( see text pages 103 - 104)
(in Naira)
71T [ | ] i [ T
[Poste | | | Foreign | Local | Total i
|Item | Category | Source | Exchange | Currency | |
I | ; I | I I
| . . I I [ I !
| 1. | Preinvestment studies |[Exh. 2.1 | 27 504 | [ 27 504 |
| I . - | I I I
| 2. | Preliminary research I 2.1 ] 409 | 1819 | 50914 |
I I | I | | I
| 3. | Direction of project's | [ | | |
| | Tmplementation I 9.1 | | I [
| | | [V43 066 | 9923 | 52 989 |
| 4. | Detailed planning, invita- | I | | |
| | tions to tender | 9.1 | [ | 1
I | | I I I I
| 5. | Contro!, coordination tes- | | | | [
| | ting and reception of civil | | | I |
| | engineering works, equipment| [ I | [
| | and installations I | | |
I I I 9.1 | (see Nofa) |
I I | I I | |
| 6. | Set-up of the management i | | | |
| | recruitment and training | | | | |
| | of supervisory and opera- | | 1 | |
| | ting personnel [ 9.1 | 20 167 | 60880 | 81 047 |
I I | | | I I
[ 7. | Organization of supnly | | | | J
I | | 9.1 | I | I
| | L | | | g413 | 8413 |
| 8. | Organization of | | [ ]
| | marketing I 9.1 | | | I
| | I I | | I
| 9. | Set-up of connections, | | | I |
| | legal expenses | 9.1 | | 5404 | 5400
I I | | I | |
{10. | Varied and unexpected [ | | | |
| | expenses | 9.1 | | 9064 | 9064 |
I j | ! | I |
: I TOTAL : : 94 832 I 95 503 : 190 335 :




NIGERIA

I
|
|
I
I
I
|
I
|
|
I
I
|
I
|

EXHIBIT 10-2/2 : FIRST ESTABLISHMENT EXPENDITURES, PRIOR TO
PRODUCTION PER ANNUM
(See text page 104)

Period PREPARATION CONSTRUCTION

TOTAL

1983

Year 1984

Financina
{in )

First
establishment

! 56895 14630 71525
expenditures

37937 80873

o

—

—
—_——

I
I
I
I
|
I
I
|
|
|
f

|
118810 |94832

|

I

95503 190333

NOTA : D = Foreign currency ; L = local currency; T = total

vl
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144.
NIGLRIA
EXHIBITS 1n-3/1 nN-3/7
CALCULATION OF WORKING CAPITAL REQUIREMENT
(see text page 104)

! ! ! ! — !
X | Minima ' Ratio to ! Necessary funds (inNaira) |
: 5 pe:;?d 5 turnover E Stérting : Yeai's of running at E
| ITEM ' cover ¥ i years cruising speed |
1 ! |
: ; : ' 1985 | 1986 1987ad > |
! ! ! i i i !
'1. Circulating assets ! ! ! ! ! !
' (Current assets) ! ! ! ! ! {
! ! ! ! ! ! !
! A. Accounts receivable "lmonth ! 12 ! 70 108 ! 140 217 ! 140 217 !
! ! ! ! ! ! !
! ! ! ! ! ! !
! B. Stocks ! ! ! ! ! !
! a) Rawstuff ! 4 months | 3 ! 99 515 ! 199 031 ! 199 031 !
' b) Spare parts I ( see NOTA) ' ! | |
: ¢) Production in 12 days ! 115 ' 288! 56571 5657 !
! progress ! ! ! ! 1 !
! d) Finished nroducts f1/2 month ! 24 ' 35054 ! 70108 ! 70 108 !
! ' ! ! ! ! ! !
t C. Cash in hand I'1 month ' 12 ! 27971 ' 27 971t 21491 !
! ! ! ! ! ! !
1 D. Circulating assets ! ! 1 235 476 ! 442 984 ! 436 504 !
! (A+8+C) ! ! ! ! ! !
u ! ! ! ! ! !
! ! ! ! ! ! !
12. Running liabilities ! ! ! 1 1 ]
! ! ! ! ! ' !
! ! ! ! ! ! !
I . Accounts payable 1172 montht 24 I 13554 ! 27 107 ' 27 107 !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
13. Working capital ! ! ! ! ! !
! { | ! |
L. MNet vorking capital ; ; ' 221 922 | 415 877 | 409 397 |
i+ Increase of working | ' ‘ X | "
; capital ; ; L 221 922 | 193 955 ; - 6480

NOTA : Item a -  The rawstuffs are supposed to be all imported in a first
neriod . Later on, they will be replaced by local
products.

Item b - The spare parts are included in the initial investment.




145,

NIGFRIA

EXHIBIT 10-6/1 : SUs OF INITIAL INVESTMENT

EXPENDITURES

(see text pages 105-106)
[

| [ [ I
i ) . | Foreign | Local |  TOTAL [
| [tem : Category of investment l Exchange | Currency l (in Naira) |
| | Gin N} v (in N) | |
| | | T I
[1. Cost of initial permanent | | | |
[ investments (source exh. 10-1/1) | 274 056 } 266 438 { 540 494 }
| |

|2. First establishment expenditures | l | |
[ (Source : exhibit 10-2/1) } 94 832 } 95 503 : 190 335 i
|

|3. Fonds de roulement (année de | l | [
| croisiére (source : exh. 01-3/2 | | | |
| 3rd year) | 201 918 : 207 479 I 409 397 :
| l

| " s70806 | 569420 | 1140226 |
|

NOTA : Working capital foreign exchange = imported rawstuffs




NIGERTIA

Exhibit

10-

6/2

_TOTAL OF TNVESTMENT COSTS

(see text page 106)

(IN NAIRA)

PERIOD

PREPARATION

CONSTRUCTION

START-UP

WORK AT CRUISING SPEED

YEAR

1983

1984

1985

1986 1987

FINANCING

_ (in_Naira)

p—t

o

(.2

wJ

Cost of initial
permanent
investment

First establish+

ment expenses
(source exhibit
10-2/2)

Increase of wor-
king capital
{source : exh.
10-3/2 § 3)

56895 | 14630

525

274056

37937

266438

80873

540494

118810

99515 | 122407

221922

99515 | 94440 |193955 | O | -6480

274056

94832

199030

|
&2&%&3

| 95503

210367

540494

190335

40939/

Total cost of
investment

56895 14630

71525

311993

34731

659304

99515 | 122407

221922

99515 | 94440 |193955 | O |-6480

567918

572308

NOTA : Reinvestment in 1988/1991 and 1994 do not figure in this chart which bears only
on the first 5 years. These reinvestments figure on combined chart 10-13/10-14

1140226 |

‘9|
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EXHIBIT 10-7/1 : TOTAL OF INITIAL ASSETS
(see text page 106)

Local

§10D)

| [ l l
! ) . | Foreign [ |  TOTAL I
i Item : category of investment | Exchange | Currency | in K |
| e | | l |
| I 1 | l
(1. Cost of initial permanent | | | |
| investments | 274 056 | 266 438 | 540 494 |
| (source : exh. 10-1/1) | | | |
|2. First establishment expenditures| | [ |
. } (source : exhibit 10-2/1) i 94 832 } 95 503 = 190 335 1
3. Circulating assets [ 1 [ |
[ (at full capacity) | [ [ {
[ (source exhibit 10-3/2 3rd year | 199 031 | 237 473 | 436 504 [
| I
I |
|

TOTAL 567 919 599 414 1157 333




NIGERIA

EXHIBIT

10-7/2 :

TOTAL OF ASSETS

(see text pages 106-107)

PERIOD

PREPARATICN

CONSTRUCT ION

START-UP

WORK AT CRUISING SPEED

YEAR

1983

1984

1985

1986

1987

FINANCING
{in Naira)

. First establish-

. Cost of initial
nermanent
investments

ment expenses
(source exhibit
10-2/2)

- Increase of cir-
culating assets
{source : exhi-
bit 10-3/2)

14630

71525

274056

37937

266438

80873

5404%4

18810

93515

135961

235476

99516

107992

207508

94832

199031

TOTAL

—— +_ —_

27405 | 266438

t

| 95503

1237473

|

540494

190335

436504

TOTAL OF ASSETS

56895

14630

1525

311993

AN

659304

99515

135961

235476

99516

107992

207508

567919

599414

11167333 |

RSl
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PIECE 10-8/1 -

(see text page

SOURCES OF FINANCING

108)

I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
|
I
|
I
I
I
|
I
|
I
I
I
I
I
|
I
|
I
|

Sources of financing

Local currency

Foreign
Exchange

TOTAL { inN

)

1. Developers
- ordinary shares
2. Associates
- Ordinary shares
3. Financial institutions
or development orga-
nizations :
- Loans
4, State
5. Commercial banks
¢. Public bonds
7. Credit by suppliers

g. Running liabilities
(rounded off)

|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

120.000

50.000

160.000

500.000

120.000

100.000

660.000

27.000

TOTAL all items

I
|
I
I
I
|
I

330.000

[
I
I
|
I
|
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
|
I
I
|
I
I
I
I
I
|
I
I
I
I

577.000

———— e e e ——— e e
—_—— e e e e, e e e e

907.000

149.
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EXHIBIT 10-8/2 SOURCE OF INITIAL FINANCING

o | |

(see text page 108)
7 - [ T I [ [
reriod % Preparation { Construction 1 Start-up ‘.Nork at cruising 1 voTAL Gn o)
. 1 1 . speed i _
™ T T 1 T
Joar | 1983 } 1984 | 1985 | 1986 |
: 4 | : L 4
rarcing Gin )| | | | |
tnancing an | D L T|D L TI1D L T|D L T |D L T
o | | | | l
| ' |
Ordinary shares | 80.000 80000 50000 90000 140000 | } OO0 17000 220000
oans : 000 160000 540000 120000 120000 | BOODCD 160000 630000
2unning liabilities | | 13500 13500 13500 13800 27000 27000
‘vounded off) ! | f | !
o { ) D e | !
! I t e
TAUX 10 80000 80000 30000 250000 680000 (133500 133500 | 13500 13500 [577000 330000 w7000

“ote D - Foreign exchange | - Local currency T = total.

*0§1



MEGER (A

v
reriod

}
|
|
|
|
|
|
|
|
!

Year

Production nrogramie

(source : exh,

Cos

A.

1.

ts { nN)

3-3)

Cash incomes

Total of financial
resources

exh, 10-8/2)
2. Product

(source

of sales

cexh, 3-

B. Cash exnenditures

{source :

Prepara-

tier

1943

80 000
80.000

1)

[ 71.525 |

1. Constitution of total
assets, including renla-

2. Operating exnenses

C.

b.

NOTA :

cenent.
10-7/2)

(source

(total)

{source

: exhipbit

P71 525

: exhip, 10-12)

|

|

|

I

: |

3. Loans reimbursements : |
|

|

!

a) Interests:

Banh

Toans

b} Reimoursements

Bank loans
4. Cornorate taxes

{source :

Surnlus or deficit

Accrued cashflow

[tan A-
[temp

exhib. 10-9)

|

|

|

!e 475
!
'8.475
|

|

EXHIBI! 10-473 CHART OF CASHELOM FOR | THANCTAL

f
Execu-
tion

1984

680 000
1680.000

20 696

i
|
|
!
|
|
|
|
!
|
|
|
; 9.7
f

' 1
Starting

un

1984 1946 !
i : [

50 100

1
' ' |
i

|

974.801?1‘596.10? 1682.602 1682602| 1682602 1682602 11682602
© 133,500° 13.50¢
i :

| i y

(Soe  text page, IGR-10Y)

!

P ANT INM  OPERATION
1387 | 1988 . 1989
]
i !
| !
160 % | 100 %! 100 %
' B
T [
! |
r |
é |
< |
| i
| !
| V

|84l 301 wl 682 603 1682 FO% lb826021168£602

\976 872 11.649, 80]H 382.929 1

[ !
| |
4 !
235 476 1207 508

\
!
i
!
I
|
1711 a16 ;]087182

! | [
| | |
| | |
[ : \

63 B

80 000

| |
| |
| |
| K]
I !
29 980 FIO n

|
! !
| r
i !
| !
|
|
|
|
[

-2017

27.154 |

|
|
|
|
|
|
!
!
!
!
|
!
!
! |

-6 480
]0094&

46 400

80 000
253 584

| l
| |
| |
! |
;24 080 ;
:1 009422 Ilooeazz
| !
| |
| |
! |
t

A0 VOO 33 600
| !
| |
| |
| 80 000 }80 000
256 463 :259 343
|
|
|

46 354 ;299 67’ !272 637 Boo 237

73.508! 373.‘85: 645.822;946.059

I !

AT CRUTSING  SPEED

!
'
I
|
1
I
|

1409. 965 1382.369 1378.84

BEANNENRG

1
|- uidation
year

1990 | 1991 1993 1994 1995

100 %

i
;
‘

|

i
i
f

|

1 1

i [

| i

I \
1002 | 100 %

| I

| i

| | |
l

1682602 1682602}1682602 27.107)
i I !
l i I
! ' I
i |

:1682602

1682602 [168’ 02 |1682602

i
}
I
|
!
!
1
{
\
[
|
|
|
!
{
1682602 :

I | |

————— e R

L399.401 1371, 805 1358, 285 1328.84
I
|
f

24 080 : 24 080 r578.860)

! ! |
! I |
! | I
! l !
| | |
I]009422 1009422 11009422 :\0ﬂ9422 f1009422
! [ !
! | !
! l |
[ ! |

I
|
!
i
|
g
[
!
|
l
|
|
!
| |
| !
| |
! I

|
|
!
!
!
f

27 200 20 800 14 A0 e [

. |
| | | |
| | [ |
| | | |

80 ooo; 80 oool 80 000 Pu 110 20 000 }

!

r

f

|

|

! |
| |
| |
| |

303 757 F83 197 :310 797

i1249.8l6:1533.013:1843.810{2]58.127:2511.884:106!,63!

!
f
I
[
!

| I
| |
| |
{ |
| |
{ 262 223: 265 103} 267 983: 2m 863: 273 743
| !
| i
| |
| [
} 314 317 |
| ! |

353 757: §49 747

includes accounts payable of ~he working capital [ten B-5 : there is m) statuary dividend at this stage of the study
half o7 the redeaable in 20 years assets plus 173 of repayrent of 1934 plus recuneration of net assets of the working capital requirements.

wear 1995 @
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NIGERIA

EXHIBIT 10-9

SCHEDULE OF NET INCOME

(see text page 110)

+
|

I
Period | Preparation I Construction | Sarting-up | Cruising speeq
|
I I
Year | 1983 | 1984 | 1985 | 1986 | 1987
I |
: L
Production programme | I | 50 % | 100 % I 100 -
; I |
Costs (in N) I I I | I
| | I I |
Sales { : I 841,301 I 1.682.602 | 1.682.607
Production costs | | | o7ae7 | 1215240 1190
. Gross or taxable income (1-2) : I I. 66. 624 l 467.358 : 563 51"
. Taxes I I I 29.980 I .210.311 | 253,52
Net income (3 - 4) | | | seees | 2s7.0e7 1 30993
| | | B |
I I | | |
. . I | | I |
Retained profit I I I 36.644 I 257,047 } 309,93
Accrued retained profits : : : 36. 644 ; 293.69] : 603.62%
. Ratios | I I | |
Gross income : sales (%) I I I I I
Net income : sales (%) I I | I 27,7 | 33,4
Net income : equity (%) I | | ! 15,2 | 18,4
= i I| | 16,8 | 1408
) | | | | I



NIGERTIA

EXHIBIT 10-10

PROJECTED BALANCE SHEET

(see text page 109)

o [ 1 [ [ -
. Prepara- Construc- Starting A
Year | 1983 } 1984 | 1985 1986 1987 . 1988 I 1989 I I 1991 i 1992 1993 Tl
I I |
T i | “ | | I T
I . I ?
. Assets (total) | 80.000 I 760.000 | 930.144 Ill .120.691 I| 1. 350.626I‘I .566.587 Ilusoa.ssz I| I2 .263.992 1 2.511.527 2.762.582 3.0%%.
I ! i I
!. Running assets I . - I I I | I |
(accrued total) I I | I | I I | I i .
a) Cash balance | 8.475 | 29071 | 28154 | 73.508 | 373.185 | 645.822 | 946.059 {1.249.816 |1.533.013 |1.843.810 '2.158.127 2.51".~
(source exh. 10-8/3) . | | I I | I I I |
o) Circulating assets| | I I | | | I | | -
{Source exhibit I | | 235.476| 442 .984 | 442,984 | 442,984 ! 442 .984 | 442,984 | 442 .984 | 442.984 442 .984 447 4.
10-3/2) | | | I | I | | I I )
?. Permanent assets | 71.525 | 730.829 | 667.567 | 604.305 | 541.043 | 477.781 | 414.519 | 351.257 | 287.995 | 224 733  161.47 9.2
(after depreciation)l I I I | | | I | I
Initial permanent | I | I I | | [ | |
investments, | I | I | | | I | I
replacements and | | | I | I I I I |
first establ. expen. } } { I t { 1 { }
8. Liabilities (total) | 80.000 | 760.000 | 930.144 |1.120.691 | 1.350.626 | 1.566.587 |1.803.562 | 2.044.057 | 2.263.992 |2.511.527 2.762.582 3.053.07
AU R R O N R RS AU R
i
'. Running liabilities | | | 13.500 | 27.000 | 27.000| 27.000 | 27.000 | 27.000| 27.000 | 27.000 = 27.000  27.0f
I I I I I I I I | I
2. Short term and medium | 540.000 | 660.000 | 580.000 | 500.000 | 420.000 | 340.000 | 260.000| 180.000 | 100.000  20.0CO g
term loans I | I | | I I | I |
3. Capital | 80.000 | 220.000 | 220.000 | 220.000 | 220.000 | 220.000 | 220.000 | 220.000| 220.000 | 220.000 : 220.000  220.00
2. Reserves (sourre | - I - I 35 644 | 203.691 | 603.626 | 899.587 11.216.562 | 1.537.057 | 1.836.992 |2.164.527 12,495,582 2.806.07
exhibit 10-9 line 7)| I I | I | ! | | | ;
I | I I I I | | I I |
I I I I | | | I I I ;
J ' : L 1 [} L 1l J it

€61



154.
NIGERTA
EXHIBIT 10-11 TOTAL COST OF PRODUCTION IN A YEAR
AT CRUISING SPEED (YEAR 1987)
(see text pages 110 - 111)
(in N)
I l - | l l
Foreign. Local

= ITEM = Exchange - { Currency I TOTAL %
| | [ | l
{]. Material and direct production I } { {
| factors (source : exh. 4-2) I 477.590 ' 172.985 | 650.575 |
{2. Direct manpower operating and ! I } i
| supervisory personnel ' i | 246.429 | 246.429 I
l (source : exhibit 8-2 & 8-4) l I I |
3. overhead I | 1462 { n.ae2 |
;4, Marketing expenses { 75.717 } 25.239 } 100.956 {
| | I l l
l Operating costs (1+2+3+4+5) J‘ 553.307 i 456.115 i 1.009.422 }
5. Financial overhead | 35,152 v | 4c.a00 |
: (source : chap X) | { ! |
}6. Depreciation } : 63.262 I 63.262 }
l l I l I
| | | ( I
{ TOTAL of cost of production { 588.459 | 530.625 : 1.119.084 |
| | | I |




| |
| I
Production expense | |

I
(1 +2+ 3+ 4) 1238795 422142 660937:477590 508636 986226;47759) 430876 908466

tration overhead

155.
NG R 1A
EXHIBIT 10-12 SPREADING OF COSTS OF PRODUCTION
(see text pages. 110 - 111)
| T [ ] |
| Period [ Starting-up | Working at cruising speed |
I | | |
| ; _ 1 : |
|' Year ; 1985 : 1986 % 1987 }
| + - ! |
| . | | | |
Production o o o

| rogramme { 50 % } 100 % : 100 % {
: Financing { { I l
1 tinw 0 L T D L T} D L T {
| t + } |
}1. Direct material {238795 86491 325285lh77590 172985 650575 {477590 72985 650575 |
|

2. Direct manpower ! 304189 324189: 324189 324189} 206029 246429 i
3. Plant and admim’s--l Nnas2 11462 Naez 1462 | 11462 11462 }
|

[

!

|

- - - - - - - . - M = 4w - -

4. Sales and mar ké'ti'n'g'} l ! |
} expenses : | a7ees 12620 50478} N7 25239 1(0956} N7 25239 1(1)956}
Operating expenses |276653 43762 T1415[55307 53375 1087182J 553307 456115 1009422 |
_-.(.l_tz.t.git- ..... R e el J
5. Financial costs | O 0 o ]49087 1513 o) B2 11248 45400{
i
5. Depreciation } 63062 63262{ 63262 63262} 63262 63262 {
'r 4 + 4 =
! | | l
| Total of costs of  PI6ES3- 498024  774677|602394. . - 612850 1215204 588459 530625 1119084 |
“ production. | | | |
. (14243+4+45+6) | | | |

NOTE..D = Foreign exchange L = Local currency T = total.




EXHIBYT To-1d - I‘Hf\kT OF CASHE _Ow AND CALCULATION OF ACTUALIZED YALUE IN
THE CASE CF A PRDZECT GEEVING NO EXTERIOR FINANCING
(See text pages
'
|
varvod | Execution ‘ Starting-un | Working at cruis1nq speed
| ! ! ~ ——
I ; [ i I I I 1 .
Year | 1983 1984 1985 1986 | 1987 | 1988 1989 | 1990 | 1991 | 1992 | 1993
| P P ; [ | R
. h i [ I ! i I
fraduction programme | 0 i o] i 50 - 100 %+ 100 2 | 100 %) 100 % ; 100 % ! 100 % 100 % | 100 %
{source : exhib.3-3) | | | I [ ! o ! | N P
- T T 7 1 ! I ! . I ! o 1
Value { jn N ) i ! I ! i ! ! |
Il | !
i i i ! H |
A. Cash incomes : i l ‘ : : i |
1. Total of sales i : ; ! I | : : [
{source exhip,3-1) i ? f 841 301" !682602: 1682602{1682502 11682602 I]GBZGOZ | 1682602 | 1582602 Ilsazsoz
B. % h‘expend1turns { 71.525 i 659. 304\ 963.318 1520. 608:]277 40511307 965 1283. 885}]283 885{]307 965{]289 885|]233 885;]307 965
|
1. Total investment J i E : I I l 1 l !
expenses | i ! ! | | { I I :
(source exhiv.10-6/2] 71 505 lgso 304 221 922 | 193 955! (6a80) 24 0g0 ! } 124 080 | |
2.0perating exnenses | ! ‘ ‘ I ' I | | | |
{source” exh. 10-12 ? } b ave | 1087182:1009422 }1009422 f1009422 11009422 11009422 | 1009422, 1009422
N |
3. Corpurate ¢ | | | | | N | | | |
. Corporate taxes | ] ! | P
(source exhib.10-3/])| | | 29 980 |239 471 |274 463 | 274 463 |274 463 1274 463 |274 463 I274 463 |274 463
C. Net cashflow | ! ! | | | | | | |
(A-B) 171 525 1-65a 304 1122 0171 161 9941405 197 1374 637 1398 717 [398 717 1308 717 1398 717|398 717 374 637 {sa9 747}
0L Actualiced value | :
, i
E. Net accrued cashflow -21 525 1-730 829I~852 846!-690 852!-?85 655: 88 982 1487 699 |886 416 ']26]053 I]659770 :2058487

{
|
!
!

|

| ‘

! i ! |
! . l !

! I
|
{ ! ! | !

2113 - 114
i
.

1994 1995
[ |
! I I
| 100 % | 100 %

\ .
I ! !
3 !
: |
i l

i

I
; |
1532502

\

|

24 080
1009422

|
!
|
|
!
|
i
‘274 463 |
é

2433124

| !
i !

|298287]

(549,747

|
!
I
!
!
I
f
I
|
I
|
!
|
|
|
|
!
I
|

|

|
| ! | | |
1

NOTA :

* - Liquidation value

See ventilation exhibit 10-13 NIGER

Item D the internal yield ratio calculated by machine is of about 28,74 %



i AL Cash incomes

Pyouuctlon nrogranve
_(source :pxhip, 3/3)

Exrin!t 10-14 CHARY
THi

{See text page

50 = ¢ 100 -

; I
Period \Prepara 1C0nstru 'Star an
\txon Ict1on . up !
Year [ ! 1985 + 1986 1987
| i |
T N I !
| 100
!
I

value { in & )

1. Total of sales
(source : exh., 3/1)

i B. Cash exnenditures

1. Total investnent
exnenses
(permanent investm,
al Capital

b) Renlacement of
vehicles (source
Exhib. 1u-8/2)

¢} Loan reimbursent.

d) Loan interests ]

2. Onerating expenses
{source @ exhistt
10- 12 )

3. Cornorate taxes

vsource : exhib.10-9

D. Actualized va'ue (a)

|
!
!
|
|
C. Net cashflow {A-B) j- 71
!
|
|
I

|
[
|
1
|
|
525
!
|
;
i

NOTE : Item D : the calculation of actualization has been calculated on machine

|
841 301: 168260211682602

r

| |

| |

101, 922! 338. 755|119 920
I

l
101 9221193 955 ; -6480)
! I
| |
| 80 000 | 80 000
| 64 800 | 46 4¢0
t I

| 711 416 (1087182 11009422
|

I !
29 980 210 311[253 583

| |
-2 017 46 354|299 677

|
|
I
|
r
!

Of
CALE

1168202

‘144.080

[
!
i

[24 €30
180 070
l40 000

{100942¢2

!
|
12
!
|
!

CAGHE O MNU \A[(HIA!IUN
OF A PRO,

114)

|
|
|
:
1
|
h
|
|
|
|
|

|80 000
f33 600

11009422

ACTUALTZED VALUE
GETTING SOME EXTERIOR FINANCING

Working at cruising snced

I
1682602 5]682602

ao
» o
o0
oo

1009422 IIOO9422
|

|
262 223 :265 103

!
|
12
|

| 303 757 l283 197
'

o]
‘L\quwatlm
value

1995

i
|
|
[
1
|
1
|
|
|
|
|
|
|
|
|
p549 747)
|
|
|
|
:
i
i

I
!
!
l
I
|
|
B
I
|
{
!
[
I
|
|
|
|
!
|
!
I
}
!
|

(549 747,

—_—— N

given 56,12 %




Plant ir NIGERIA
: 193 TYnd o 1984 195k 198/ Jans ' 1949 1990 1991 1y, 1G5 1944 1997,
mn N ' ; ) '
t : + . i i , 4 |
! ' i | ' i \‘
b Product of sales : DAL 1682602 . 1.682.602 | 1.642.607 | 1.682.602 | 1.682.602 & 1.682.602 1.682.607  ).6B2.607  1.682.600 -
i ! ' i i I | i ! : .
! ; i i f i i | ! i ! ;
Total admnistrat, exnenses | i i I | | I . . ! |
Permanent investments ! [ 540.4% { ‘ R " }‘ o200 b0 | 140350
First establishment exnenses | 71.525 ; 118.810 0 . | | { ! 1 ‘
Working capital | ; 2192 193955 | - 6.080 | ! : | a0
| . ! ] ! : ' |
! : ! 1 | i ! : ! i
Onerating expenses ‘ M6 L0B7AR 1.009.422 | 1.009.422 | 1.009.422 § 1.009.422 1 1.009.422 ' 1.009.422 | 1.009.422 ).009.422 | - !
i . i t i .
| : ! : | i ‘ ‘ : | !
i Cormorate taxes : ; D990 | 239.47 0 274.863 274.463: 274.463 | 274.463 | 274.463 I 2raae3 " 27463 274.463 ; -
! ' i . . ) i i |
| : i r . ! | ! : i ‘ : |
| Casnfloaw  (10-13) Fo71525 - 659.304 | - 122,017 161.9% ¢ 405.197 374.637 ; 3BT 03BV L3469 1 3BT M7 37463 } 549,747 ‘
i Accrued |- 71525 - 730,829 | - 852.8%6 | - 690.852 ; - 285.655 | + G000 | 487.699 | B86.416 | 1.261.053  1.659.770 . 2.058.487 | 2.433.124 i :
| ' ! ! | : ! ! | : ' | |
! ! ! : ! | | | | | | | |
| Lo » | 540.000 | 120.000 | l [ | ! | [ ‘ | | |
| Reinburserent | ! ' I .00 | 80,000 ; ao.omll 80.000 ! m.ooo! .00 !l 0.000 | m.ooo: 20.000 : i
| :‘ [ i !
Interesttg %) | | | | BA.800 | 46,400 |  40.000 | 33600 | 27200, 20.800 |  14.40 8000,  1.60 | |
Taxes corvection ! : : omen D owe ! el st 12240 9.30 ' 6.4 160 720
RS Y T £ SN - HORM - 201 46,358 299.677 oreedl | 300.237 \ 303,757 i 243.197 310.797 343171 353.77 i 549,747 |
i ' ) : ! | i |
Accrued | | | : ! I | [ | i i | | |
| ! | ! 1 | ! | | ! ! ] | |
. | ! { | i ! ! | [ | : i ' |
Canital | 80.000) 140.000 | | ! | i ! I | ! ! I
| | ! | | | i i ! | ! | i \
! | ! | ! ! | | ' ! . :
Cash balance I+ 84151 4069 1 -2.017 46354 299.677 272.637 1 300.237 ¢ 303.757 © 283.197 310.797 3,317 363757 | 549.747
Accrued [ 29 [ 27058 | 73508 | 37308 | .82 | 006,009 | 1.249.816 | 1.533.013 | 1.843.810  2.156,127 12511884 | |
‘ ‘ ! | :

Nota : This statement shows the relation existing hetween the cashflow of chart 10-13, the one of chart 10-14
T and the cash balance of chart 10-8/3.




NIGERIA SAVINGS IN FOREIGN EXCHANGE EXHIBIT ¥9-16 IA

10 | 11 | 12 | 13

n Nairas
: , 1992 | 1993 | 1994 | 1995

ow o

7
1989

—
\O
[ee &, ]
~J
—
Vel
[o ]
—
O
o

| 2 3
| 1983 | 1984 | 1985 | 19
I

Valeur actualis

a) Gross savings in I
foreign exchange (10-14i

.%
8

| I

| |

[ [

; }841 301}1682 602

I |

n} Use of foreign exchange} } |
|

|
I
|

56.895  311. 993: 99.515

. Investment
(10-6/2) (a)

|

|

f

1682. 60# 1

|

|

99.515 {
|

3
———————?—

8

8

|

|

I

4 1682.60% 1682.60# 1682 60%
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

276.653: 553.307‘ 563.307 | 553.307

553. 307{ 563. 307: 553. 307} 553.307 I 553. 307‘ 563.307

. Exploitation
{10-12)

8
- T 1

(10-14)

- Loans 380.000
+ Reimbursements
. Interests

|
I
I
I
| 60
|
- Expenses !

K8

%8
88

m8

60.000 20.000
16.000 1.600

L
§§

_88

83

|
|
l
l
I
I
|
|
I
I
l
|
I
I
|
I
|
!
| o
' 40.
I

|
|
l
| | |
| | |
| | |
¢} Foreign Exchange Credit : : i
| | |
- '
I

l | oy
I l 600,
| | I

| |
I I
| |
120.000} }
| |
| 20
| |

4) Net savings in foreign {(56 895): 68. 007{ 585. 133= 929.

exchange : | | | |

Use for national
resources (b)

000
000,
300
480

1034.095 1038.895 1043.69

____8

|
I
I

I
I
|
14.630 { 347.311: 122.407} 94.440 | (6.480) {
I
'I

| |

| |

| |

|

|

I | | | |
|

|

|

- Investment

|
|
|
|
I
|
(10-6/2)(a) |

|
I
I
|
I
I

———__ 8

. Exploitation

| 434.762I|533.875 ||456.115 ‘l 456.1]5|| 456.IIS||456.115 ||456.115 {456.115{ 456.115{ 456.115:
(10 - 12)

l I I | I | I I I I I
TOTAL

(201.9181

(207.479

14.630 | 347.311) 556.8091628.315 | 449.635 | 456.115 456.115]456.115 1456.115 | 456.115 | 4561151 456.1151207.479 |

|
|

|

|
I
I
|

a

10

312

|

a t.

Notes @ ) Initial investment, recovery of working capital at end of project.
- parantheses indicate elements o: sign different from the others on same line.

b) On account of unavailability of Jata expenses contents of imports could not be deducted from expenses in local currency.
- The local currency considered is the Naira of January 1983.

651

e

|
|
|
000 |
l
40
|
1048. 495}1053 295 1058. 0951'1062 895 1067.695 | 20191815453, 8530389568 41 -«
I
|
|
|
|
|
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' SOFR=CT

APPENDTIX

Map of NIGER

i

Visited departments

Map of NIGERIA - Visited states

Plan N° 1 - Level view of the mill production plant.
Plan N° 2 - Plant officer - section view

Plan N° 3 - CFDT Maradi (NIGER) plant

PLan N° 4 - Maradi industrial area

Figure N° 1 ER - NIGER population
Figure N° 2 ER - Millet and sorghum surfaces and production (NIGER)

Figure N° 3 ER - Millet and sorghum production suitable for consumption
in NIGER

Figure N° 4 ER - Millet and sorghum consumption in NIGER
Figure N° 5 ER - Mill  import licences in NIGER

Figure N° 1 IA - NIGERIA population

Figure N° 2 TIA - Millet and sorghum production in NIGERIA
Figure N° 3 IA - Millet and sorghum consumption in NIGERIA
Figure N° 4 IA - Number of mills estimate

Figure N° 5 TA - Mills imports in NIGERIA

Figure N° 6 IA - Mills manufacturers

Descriptive brochures for some plate mills

Descriptive brochures for PRL/IDRC Dehuiler

Plans of PRL/IDRC Dehuller (plans 321, from 1 to 7)

Lewis Grant Ltd's letter concerning the types fo dehullers used
in NIGER AN NIGERIA

Note concerning mills and dehullers drive engines

Terms of references
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' SOFRECT

MiLL PRODUCTION PLANT

Plan N° 1 - Level view of the mill production plant
Plan N° 2 - Plant offices - section view
Plan N° 3 - CFDT plant, in MARADI (NIGER)

Plan N° 4 -  Industrial development zone of MARADI
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9 RUE ALFRED DE VIGNY - 76008 PARIS :

PLAN

0-F

MILL CONSTRUCTION
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PLAN N1

Scale '/200

DATE 921983
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|

48.40 m

 —— gy —— .’_—0.—’_—'Q_-'—.{
o

/

{L

Stdel and iron —_
depot
nsyor
mapAsy | —— . -
) ati
|Aux1'h'ary —_—
SPARE
PARTS 1%
STORE g
} 3
- LTI
ﬁ<Rma~__] —F

!
|
!

|
MECHANICS'
WORKSHOP

|
!

'
’
1

R,l

\
\

\
\

\

LOCATION FOR FUTLRE EQUPMENT IMPLANTATION

R

~—.

L —

—

PLANT OFFICES
See section view
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PLANT OFF ICES
See section view

| e
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SOFRECO

9 RUE ALFRED DE VIGNY - 76008 PARIS

SECTION VIEMW - PLANT OFFICES

PLAN N®2

Scdle 1/200

DATE: 921983

SPARE PARTS

STORE

{
|

10.00 | 12.00

~N
N
[=]
o
3
-

FOR OFFICES LOCATION SEE PLAN N° 1

350 | 250 |




SOFRECO | PLAN CFDT PLANT IN MARADI

9 RUE ALFRED DE VIGNY - 75008 PARIS

(See industrial Develomment Zone)

PLAN N°3

Scale 1/ s00

DATE 9 21983

Cotton stock-pile (before ginning)
‘1?— T_ N ‘T— —- —
“ Offices -l
i
" Workshops - _
T — |_‘.
vy ‘ . . E BREEZE BLOCKS WALLS
] — . ~ CONCRETE FLOORING
a r—- =
] Plant
- l Floor T | —
- | w
L_ S -4[— ’ b ool —
T 1T 9 4 9 % o
7J am ! om 18m —

COVERED BUILDING

UNCOVERED  BUILDING

Nota : Figures are anproximate
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10.

CHARTS

POPULATIONS

. MILLET AND SORGHUM PRODUCTIONS AND

CONSUMPTIONS

. MILL IMPORTS

- NIGtR population
- NIGER sorghum surfaces and production in NIGER

- Millet and sorghum production for consumption
in NIGER

- Millet and sorghum consumption in NIGER
- Import licences for mills in NIGER

- NIGERIA population

- Millet and sorghum production in NIGERIA
- Millet and sorghum consumption in NIGERIA
- Estimate of number of mills

- NIGERIA mill imports.
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CHART N° 1. P
NIGER POPULATION - SOURCE : 5 YEAR PLAN (1979/1983)
AND 1977 CENSUS

b

Population|Averace | 5 a 9 o
1977 rowih 8 79 80 81 82 83 84 85 86 87 38 89 0 9 ;

Census rate

- Total population| 5 098,4| 2.77 | 5 2405 385|5 534 |5 683 |5 845 |6 007 | 6 173] 5 344|6 520 |6 701 6 886 |7 077 |7 2737 475

~.
(o))

o
ey
[€))]
()]

. Urban nopulation 601.9 92 740 791 843 8¢7 952 1 010(1 071 |1 134 1199 {1 267 |1 33s|1 412 4

. Sedentary country] 3 762,11( 2.3 384913 9381402814121 (4 215 |4 312 {4 412 | 4 513(4a 617 |4 723 (4 832 | 4 943215 05
nonulacion

%
w
o
~J
o
n
~no

o

anadic poula- | 7344 1,4 745| 755 | 756 | 776 | 787 | 798 | sos | 21| 832 | a4 | ss5 | o067 | s70| o1 o
tion

TOTAL COUNTRY

Ehait 4594 |4 693 |4 794 14 897 5002 |5 110 |5 221 |5 334 |5 449 |5 567 |5 687 |5 810 |5 935 k 053 f 16

NOTA : Population in thousand people.
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MILLET AND SORGHUM SURFACES AND PRODUCTIONS

CHART

-2 ER

SOURCE : MINISTRY OF COUNTRY DEVELUPMENT
1977 1978 1979 1980 1981
DEPARTHMENTS Surfaces [productions| Surfaces | prod. Surfaces | Prod. Surfaces | Prod. Surfaces Proc
{000 ha) (000 T .

CILLET
NIAMEY 840 272 821 297 381 328 933 325 804 32
L0OSsSo 512 197 600 211 603 219 605 247 604 257
TAHOUA 342 173 315 158 310 162 333 183 367 17
MARAD! 411 209 451 224 515 241 580 289 613 267
ZiNDER 580 243 530 225 572 293 581 303 603 205"
DIFFA 44 16 30 7 4] 13 40 15 46 17
ToTAL 1 2 729 1110 2 747 1123 2 922 1 256 3072 362 3 037 3!

. soacHum -

MIAMEY 78 27 85 52 82 44 88 42 31 3z
00SS0 29 12 506 21 54 17 43 20 45

TAHOUA 21 104 154 25 166 100 175 112 192 1%
MARADI 199 81 244 20 234 82 238 70 412

7 TNDER 200 ¢ 233 92 157 84 197 91 230 5!
DiFFA 148 20 20 20 23 22 27 32 22 12

TOTAL II 835 334 795 3N 716 349 768 367 nao 32?
TOTALS T & IT 3 594 1 444 3 542 1 494 3 638 1 605 3 840 729 4 019 537




CHART N 3 ER

MILLET AND SORGHUM PRODUCTION PROJECTION FOR THE NEXT 10 YEARS

(according to average 1977/1981 production”of
1.582.000.7 as a basis to start from)

|
“TULET AND SORGHUM PRODUCTION 1982 £3 84 85 86 87 88 89 90 91 9.
“5tal production M + S (1614) 1 646 1679 | 1 713 | 1 747 1 782 1817 1854 | 189 1929 | 1 un7
“roduction for consumption (1372) 1 399 1427 | 1455 | 1 485 1515 | 1 544 1576 | 1607 | 1640 |1 672

NOTA : Quantities in thousand metric tons.

“tl
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CHART N° 4 ER
MILLET AND SORGHUM CONSUMPTION

(in thousand metric tons)

Yearly consump-

SOPULATION tion In kg per 1983 84 85 86 87 88 89 90 91
inhabitant

Urban 150 135 143 151 161 170 180 190 201 212
Nomadic 190 152 154 156 158 160 162 165 187 169
Country 220 949 a7 eax |1 015 1229 0&3 1087 112 Y138

TOTAL 1 236 1279 1 300 1 335 1 369 1 405 1 442 1 480 1519 !

-

Average consumntion per 205,7 207 1 205 204.,7 204,2 204 203,7 | 203,4 203.2

inhabitant

RCMARKS

According to the MARPLAN
average figure according
could be considered such

Study, the figure of about 190 kg a year ner inhahitant is a reasonable
to other sources, (5 year plan HOUEL SCETAGRI Study), higher figures

as 240 ko for the country population and 180 for the urban population.
However, here, we have to estimate the requirements in mills. It seems safer to underestimate
the needs, since otherwise production should be still higher, which is an unrealistic view.

6l



N° 5.ER

CHART

IMPORT LICENCES STATEMENT - GRAIN GRINDERS IN NIGER

( FIVE LAST YEARS)

MINISTRY OF TRADE

SOURCE :

| AUGUST  SEPT.

JULY

MARCH

l [
NOVEMBER {DECEMBER :JANUARY ,FEBRUARY {
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AE 121 ‘ R 1475 12 1629 1 179, Wk 1941 PR
- ’ —_— —_ A _— — - R S _
RNy SR it } EETR} 5067 K227 h393 5564 5742 L4974 6ll/ FE] (YR
3% | b | [RN1IN 3736 %29 3925 4023 4124 4227 4333 ALy Vi
1033 Juige i ‘ 17 1331 1334 1464 1541 i6la 1694 1764 196/ e
PADA 6099 »293 ! 3633 6913 N3H 73585 7603 7829 8106 84371 893
5 43485 4549 ! 4330 4951 5075 5202 5332 5465 5602 5742 637 1k
1537 5 1614 Tof, 18 1962 2060 2163 2271 234 FH 2679 2054 K
b e — - R — -
i
VAN 8571 ol BEEW okt 98 177 10476 s o2 1430 12470 Yoo
7259 Pas i 817 N3 W13 813 8629 2554 06k 9292 9763 1(x).
1250 1317 AT ! 1519 1995 16574 1759 1847 193y 20136 2138 2357 onr
S S R e T et g ) I -
NIER 1783 1844 1.73 2040 21 218" 2261 2341 2423 2519 2091 270
n3e 1160 119 1249 1280 1312 1345 1379 1413 1449 1522 150
620 651 [S34) ’ 754 791 83) 872 916 %67 106 1060 1169 122
PLATEAL! 3015 3163 33)3 Mo 3518 3629 3744 3864 3987 4116 4387 453
\ 2278 233 2453 2514 2577 M 2707 2775 2844 2915 363 3140
737 774 833 895 9} o83 1037 1089 143 1201 1324 1390
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918 94 1012 ms n? 1230 1292 13% 1423 1495 1570 1731 8y
TOTAL POPURLAT ION 368348 3N 40167 41744 43069 44440 45851 47332 48857 50433 6371 65531
TOTAL  COUNTRY POPULATION 27644 24334 29170 30513 31275 32057 37459 33641 34523 35346 37178 30y
TUIAL IRBAN POPYLAT IO S0 92400 97| 7 1231 119 12353 13002 [R38 133 1500 693 1
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L IGERIA
CHART n° 2 1A
MILLET AND SORGHUM PRODUCTION
(1980/1982 Projection)

o Discounted year]y {basis )
i---ET AND SORGHUM PRODUCTION procession | yggy | 1932 | 1983 | 1984 [1985 | 1986 | 1987 | 1988 | 1983 | 1992 | 1991 |19’
“ILLET PRODUCTION 2 3 33003 365 | 3433[3 502 | 3572|3643(3 716 |3 791 {3 855 |3 944 [a 023 |4 3
SORGHUM PRODUCTION 4 % 3750{3 900 | 4 05614 218 | 4 387 {4 562 {4 745 |4 935 |5 132 {5 337 15 551 |7 773
~9TAL PRODUCTION 7 05017 266 |7 432 |7 720 |7 959 |8 2058 451 |8 726 |8 993 |9 281 |¢ 574 |o &7¢
(Millet + sorghum)

yearly increase 3.06 | 3.07 | 3.08 |3.09 |3.09 |3.12 |3.12 |3.12 [3.15 |3.15 [3.1:
Teduction Tor consumption 5992 | 5 176]6 366 |5 562 |5 765 |5 974 |7 192 {7 417 |7 548 |7 88 |3 133 |e 3¢5

MOTA : Quantities in thousand metric tons
calculations based on millet and sorghum
nroduction statement

"5l
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CHART _ N° 3.IA

MILLET AND SORGHUM CONSUMPTION CHART

" IGERIA

CTULATION OF THE YEARLY CONSUMPTION : 1983 1984 1985 1986 1987 1988 1989 1990 1991 LR
- STATES PER INHABITANT EN 000 T §

L5an 115 KG 1292 | 1 355 1424 1 1495 { 1570 | 1648 |1 73 1817 {1 908 2 04
TRy 155 KG 503 | 5 160 5280 | 5422 | 5557 | 569 |5 839 5985 {6 134 628
“3-AL CONSUMPTION 6 327 | 6 516 6712 | 6917 | 7127 | 7348 |7 570 7 802 8 042 |8 207
ERAGE CONSUMPTION
IR INHABITANT 151,6 151,3 | 1511 150,8 | 150,6 | 150,3 [150,1 | 149,8 1496 149.3

"0¢



21.
NIGERIA
CHART.N°4:LA
SUMMARY OF DISC GRINDER SURVEY
JEpOT I GRINDERS I POPULATION I INDIVIDUAL I TOTAL GRINDER I ES[IMATED IlPOPULATIOI
I REPORTED I REPORTED I GRINDER | CAPACITY lGRA N CONSU-l
I I ‘ CAPACITY | IMPTION | 0004
| | 000 I t/yre I III t/yr | 000 t/yr3 I
I I I | [ [
Gusau | 25 | 563 | 274 | 6.8 | 77.6 | 157
I I I I | I
Badeggi | 6 l 2 | 638 I Negligible |
| I ! I l |
Kaduna | 558 | 217 i 228 | 127.2 | 37.8 | 600
| | | | | !
Kano | 163 | 600 | 191 ! 31.1 | 115.2 | 660
| | | I I I
Otiskum | 43 | 80 | 821 | 35.3 | 11.4 | 98
I I I I I I
I[lorin | 249 | 496 | 468 | 116.5 | 49.1 | 400
I I | I | |
Oyo i 217 | 250 | 234 | 50.8 | 14.8 | 138
| I I | I I
Benin | 15 | 325 | 47 i .7 ! 7.5 | 259
| I I I I |
Enugu | 324 | 274 | 1092 I 386.6 | 4.1 | 439
I | I I I |
I , I I | | I
I 1630 I 2807 | | | |
I I I | I |
| I I I I |
Notes : 1. Survey did not differentiate between grinders and rice

dehuilers

. Calculated from survey with 1 mudu = 2 kg
3. Based on 1969 per capita consumption by state (74)
. Extrapolation of 1963 city census at 1952 to 1963

growth rates (60)

. Grinders also used for cassava.

(Feasibility study on food grain
processing in NIGERTA - June 1978)




22.

NIGERIA (AT, N° 5.1A
MILLING MACHINERY IMPORTS
I I ;] 7 1 r
YEAR | [TcMS I WT. X 10 | VALUE X 10 | |  Pds/App
| | l | |
l l [ [ I
1975 | 2670 I 1, 371 kg | N2, 551 | Page 167 | 49 kg
l l | l l
I l [ , I f
1974 I 19 | 791 kg | N1, 604 | Page 151 | 66 kg
| l l | I
| | | l ]
1973 [ 959 | 963 kg | N T, 709 | Page 148 | 100
| I | | |
o ! | [ I [
1972 | 37N | 2, 638 1b | 1, 298 | Page 151 | 350
l l | | |
! [ e T |
1971 | 8798 | 3, 548 1b | 1, 289 | Page 156 | 156
: | | l ! l
r ! T T T
1370 [ 1360 | 862 1b | 799 | Page 141 | 317
| 1 | | |
i [ ! I l B
1969 l 1322 | 225 1b | 57 [ Page 136 | 85
| | l | 1
l I | | |
1968 | 2224 I 473 1b | 141 | Page 138 | 106
| - | | | l
B | ] [ [
1967 [ 7998 [ 923 1b | 297 | Page 140 | 58
| l l | |
| ] | ! |
1966 | 2829 | 2, 708 1b | 572 [ Page 126 | 478
I | | | l
10 year
total 33122 18, 251 1b 276

1. Nigerian Trade Summary, Federal Office of Statistics, Lagos,
1966 - 1975

Using the limited machine throughput data available from the survey, it is

fair to say that the grinding requirements of the urban centres are being met or
exceeded by the samall engine-driven plate grinders. Thus, any penetration

of the urban milled grain market would require a flour that offered some advantage:
over that currently available. This superiority might take form in :




SOFRECOC 23.

MILLS AND DEHULLERS

- Lists with addresses of mill manufacturers
(this list is not exhaustive)

- Descriptive brochures concerning some plate mills
Remarks : the BENTALL, SUPERB and HUNT types
1A and 2A have been met on various occasions
in NIGER and NIGERIA.
The same is true of the Indian RAJAN TRADING CO. Model
AMUDA type.

- Descriptive brochure of MINI DEHULLER IDRC
-~ Plans 1 to 7 - MINI DEHULLER IDRC
- Letter from LEWIS C. GRANT whose dehuller type is used,

especially in towns in NIGER, for the dehulling of millet and
sorghum,
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S

ChART N° 6
[MCIPAL MILLS MANUFACTURCR

%

n

I
I
I
I
I
|
|
|
|
g
I
|
|

20 3
AL

15 CV|
+

I

I
4#
|

I

{

I

I

|

|

[

I

Thl‘OugI'\-
put
g/h
|227/272
180
270
100
7,5 CV |250-300
25
a
800
| 200-400
| 5-15 CV|300-1000)
X0
3m-
200

[0,5 CV 3}

I
I
I
I
!
|
+
|
I
I
I
I
|
|
I
I
I
|
I
I
|
I
'

I
[
I
|

|

- e —

0,5 a

L2000V

0 SR .*_",_--. -

Natural stone | 6- § CV| 250
Grindstones

Hammers

. ,
= | 8. | B 5¢ g
—
= -8 -8 . & -8 & E .5 g g
= e | ¢= 3 c2| E £8%8 E| - :
= & a o a = — = %]
. 3 5.
IIIIIIIIIIIIIIIIIIIIIIIII S RN, —_—— . —
S IO S R o
S Ln*
r— .
=
: k5 »
E 3 © | g4 =
- ~ o~ - m 3 m .| 22~ mm
[on)] | rrh b=
S E E m ~ P @ | B =
= m w a m a w 3 M o]
| = © 3 &
— — — —p— ——— g e e e e e e e e —— TIIIIIIIIIIII IIIIIIIII e e e ———
) ; B ) g .
— i -
I 7 | B | & £ 8
o
2 13 |2 ; £
llllllllllllllllllllllll vlI"llll[l'lllllflll"‘l"!ll"I -4
-
-
E g | B | g | ;
: |5 |2 58 | SE | £R | = 3 | &g
bt
T IIIIIIIIIIIIII P et e — Tt —— - — ——— —  — r— — —— - S— — —— — — ——  — — ————. S——— ——— — e — ——— — — —— —

e e e e e e e e —————— e ——— —_—— —

Universal Impact |Range of mills
Pulverizer

I Maharashtra

|

i

DANDEKAR
Brothers
CECOCO

|

INDIA




25.

SOFRECO

(continued)
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ARARA

BENTALL

CECOCO

CHAMPENOIS

DANDEKAR

FAO

HUNT

LAW

RENSON

TOY

MILL MANUFACTURERS®' ADDRESSES

30, rue d'Anjou - 78000 VERSAILLES (FRANCE)

Ptd Heybridge Works Maldon Essex (ANGLETERRE)

Chuo Boeki Goshi Kaisa - P.0. Box 8 - Ibaraki City
OSAKA Préf. 567 (JAPON)

Chamouilley - 52170 CHEVILLON (FRANCE)

Biwandi - Dist. Thana, MAHARASHTRA (INDE)

Boulevard Chateaubriand - 35500 VITRE (FRANCE)

ATLAS WORKS - Earls Colne Colchester
Essex C06 2 EP (ANGLETERRE)

5, Avenue du Général de Gaulle - 60304 SENLIS (FRANCE)

59550 LANDRECIES (FRANCE)

B.P. 10 - 41800 MONTOIRE (FRANCE)

25.




SOFRECO

DEHULLER MANUFACTURERS' AND RESEARCH
CENTRE'S ADDRESSES

- LEWIS C GRANT LTD

- 1.D.R.C.

(International
Development Research
Centre)

KY1l 2UA DYSART FIFE SCOTLAND

BP 8500 - OTTAWA
CANADAK 1 G3 H9

27.




SOFRECO

TECHNICAL DATA SHEETS

MILLS :

BENTALL, models SUPERB 200 & SUPREME
CHAMPENOIS,models CLB - V 300 - V 400 & "NOQVA"
FAO, model BA 318

HUNT, models n° 1A & 2A

DERULLERS :

- LEWIS G. GRANT, models 2-4-8
- IDRC, PRL mini dehuller

- "JUNIOR"

25.




scnte 3 la gamme de Moul
dial, mocéle réalisé spécialt
Cette machine est extrém
pour I’emballage. T

Voici I'adjonction de date ré
Plaque Bentall de renom mon

pour les marché; doutremer.
solige ct peut &ire aisé.nent dénonté
principalcs sont en fonte et en acicr et tout

les partics
ent sur roulcments a bil

pitces mécaniques s"appui
fonctionnent sans accrocs pendant de lonpues anrée
plaques a moudre de 26 em. 70 de dian.élre sont ary

fines, permettant ainsi de réaliser d’une fagon satisfaisa

mouture du mais see €t mouaiile, froment, orge,
L'ajustage de la roue régulatrice en bout du fuscau p

d’obtenir une mouture soit ine soit grossi¢re. La ch:
cessible grace au conse

de mouture cst facilement ac
charni¢res tandis que s2 construction assure qu'il
pratiquement pas de résidu aprés la me

asnid

SPEGIFIGATION

. . - ' . i -
Moulin { Diam. by | Viresse Gramdenr ' Rendement!
No. 1 Plagues U pécess. recommandee de la heure

: environ, Kg.

' Poulic

"0 2eem 0 S| sowrem | BVEEC Lo
i 114 mm. 30
|

k ; l i

Dimensions 4’Encombrement
Longeur 930 mm - Vargeur 660 mim. - hauteur tm 422
PPoids et Mesures
136 kg.
2¥9 kg
¥38 mm. = 610 mnv. - 660 mm.

Pouds net:
Poids brut:
Dimcnsions de 13 Caisse:




SOFRECO

BENTALL “"SUPERB"

SPECIFICATION

1114 mm 30

1

|
26,7 cm| 5

|

I I

M l | ’ ! [ |
| Mill Plates HP Recommended| Pulley | Approximate |
[ N° |Diameter |required | speed | size | yield kg/h |
| | } - | } I
| l | | | l
[ 200 | | 600 r.p.m.|254 mm x | 227-272 |
| | | | |
| | I l |

29




30,

MOULIN BENTELL "SUPREME™

pour moudre du froment en farine enticre pour pain complet.

Les usagers se rendront compte de ce que ce moudn est un moyen
clficace de moudre le ble fin pour tous besoins ménagers. Le froment et
¢ autres céreales sont moulues rapidement et aisément pour donner une
farine cxtrémement fine et unic.

TOUTES LES CEREALES pcuvent étre moulucs, y compris le caf et les
epices, les plaques pouvant étre ajustées pour la mouture bise ou pour
I"égrugeage. L'adjustment sc fait au moyen d'une roue régulatrice montcz
au bout du fuscau.

LES PLAQUES A MOUDRE sont cn métal de mclange dur spécial Bentall,
de construction breve:é: flexible, 2 réglage automatique qui assure feur
parfait ceatrage mutucl.

LE MOULIN peut étre boulonné sur unc table ou banque cn bos
ordimre ou bien sur unc table en fonte a pieds en acier, livrable sur
denmande et facturéz en sus. (Voir I'illustration.)

LES PLAQUES A MOUDRE ct toutcs Ics picces a usure sont aisement
remplacees une fois usées. Dans [a construction dumasthin pous n’emplovons
que les meilleurs matériaux et la meilleure fabrication, avec fimssage
attravant par unc bonne application de peinture protectrice.

Diamctre des plagues: 140 mm.

G REE | RENDENENT HOYAN DES
CEREALES PRINCIPALES

Rendement approximztif par heur

POIDS ET MESURE D'EMBALLAGE

DENREE Moutre Ferugeage
Mesures Poids Froment 6.80 kg. 2277 ke
NET BRUT Mais 6,80 kg 27,22 kg,
Sins support J'etabh Kes Kgs Feves 6,80 ke 2722 ke
6 mouhins complets dans une caesse & chuore- Pors IR NN T2 ke
vole 965 mm T3 mm hLE T Rz 6,80 Ky 2722 ke
(0.42m?) 1 241 Cafe 318 ke ‘
12 moulins co_;gplc(s dans une caisse 3
claire-voic Im » 737 mm. < 610 mm. r
(0.94m™ 181 410 PlECES DE RECHANGE
Nao. sur
Dessin Désignarien Piéce No.
I Codne concasseu: 30095.C.
2 Bouton 20209.C.
3 Group Manivelie de Commande
15558
4  Gruupe Vis de réglage manuel
20135.C.
S Bille, 12,5 mm.
6 Fuseau principal 30097.C.
7 Allongement de manivelle 4038
8 Visailée
9 Rondclle pour manivelle de
* Commande
10 Plaque & moudre (fixe) 40078.C.
11 Roue a main 40081.C.
12  Couvercle supcrieur 40080.C.
13 Plaque a moudre rotative 40079.C.
14 Bau 50050.C.

1S Chewvilie cannclée

6 mm. diam, » 3 mm
16 Cheville cannelée
17 6 mm. diam. - 35 mm.

18 Roite a cone concasseur 40077.C.
19 Chguet de commande J0Ov0.C
Vis de plaque a moudic (3)  20141.C.
Poids de moulin 35 kg,
Poids du support d'établi 13 kg.

E. H. BENTALL & CO., LTD., HEYBRIDGE WORKS, MALDON, ESSEX, ANGLETERRE

Cablogrommes: BENTALL, HEYBRIDGE, ANGLETERRE Teléphone: MALDON 801 (6 lignes)
Printed 1n England (1461 ETH M (/60 (F)




SOFRECO

BENTAIL SUPREME MILL

AVERAGE YIELDS ON MAIN GRAIN

Approximate yields (kg/h)

Rawstuff

Wheat (Maize)
Corn

Broad beans
Peas

Rice

Coffee

Fine
Milling

6,80
6,80
6,80
4,54
6,80
3,18

Coarse
Milling

22,77
27,22
27,22
27,22
27,22
27,22

30 A




es mouhins V. 300 ot V. 400 réalisés entiérement en mécano-
snudure sunt fes plus modernes et les plus pratiques.

La conception de leur bati permet de placer une brouette
metallique ou un chariot de service directement sous la sortie
de mouture.

Les meules en corindon vitrifié d'une extréme résistance
peuvent €tre examinées instantanément. Le réglage de la meule
maobile est trés précis et n'exige aucun ef;ort. Le diamétre des
meules est respectivement de 300 et de 400 mm.

MISE EN PLACE
La machine doit étre autant gue possibie instaliée sur un so!
de ruveau. Si l'installation est 2 poste fixe, sceller I'appareit au
sol.

MISE EN ROUTE
La vanne d'alimentation du moulin doit étre fermée et le
moulin vide lors de la mise en marche,

RACCORDEMENT ELECTRIQUE ET TRANSMISSION
Nos machines livrées avec moteur électrigue sont toujours
connectées en étoile sur voltage maxi, un schéma de branche-
ment est joint a chaque cppareil.

L2 puissance du moteur est de 4 Ch. pour ie V. 300 , de
5.5Ch cu 7,5 Ch. pour te V., 400.
Lorsqu’is sont livrés sans moteur, les moulins V. 400 et V. 300
peuvent étre équipés d’une poulie plate ou d’une poulie &
gorges {en option voir tarif). La vitesse de la poulie doit se
situer entre: 600 et 700 t/mn pour le V. 300
500 et 600 t/mn pour le V. 400
Ces moulins peuvent aussi étre commandés par prise de force
du tracteur. La puissance plus grande permet des rendements
supérieurs.

REGLAGE DES MEULES
L' oche et ie recul de la meule mobile se fait au moyen des
trois leviers 3 poignée sphérique solidaires du palier mobile.
Un tour complet représente un déplacement de 1,5 mm soit
0,5mm par levier. Au préalable, il faut desserrer Ia vis de blocage
de collier arriére. Un témoin de positionnement permet de
retrouver instantanément la position initiale.
cviter ie contact des deux meules.

REGLAGE DU DEBIT
i se fait en fonction de la finesse de la mouture désirée, par
I'écartement des meules. Une vanne visible par le hublot sur le
£01é du distributeur permet de régler avec précision Ia descente
Au gram.

POULIESET COURROIES
Les courroies trapézoidales doivent étre tendues sans exces.
Au fur et & mesure de I'usure des meules, réaligner les poulies
en desserrant 1a vis de blocage de Ia poulie de la meule.
Les poulies sont en option dans le tarif.

CHANGEMENT DESMEULES
Lorsque les meules seront usées, leur remplacement sera
nécessaire. A 13 commande, préciser le diamétre extérieur ou
Ie type du moulin (V. 400 ou V. 300).
Nemanter les meules usées, nettayer les faces d'appui, installer
o3 velles meules, serrer pragressivement chaque boulon de
- ptona dos bloquer sans exageration que lorsnue tous

La trémie d'une capacité de 60 litres est complétée par une
vanne de réglage avec voyant de contréle de débit.

Peuvent- étre fournies avec ou sans moteur.

Peuvent- étre fournies avec ou sans poulies.

Puissance des moteurs et débits horaires en kg.

vV 300 V400 V400
MOTEURS 4 ch. 55ch. 75¢ch.
INTENSITE 9/12A 12/18 A 25/30 A
ORGE 300/370 350/450 500/580
BLE 300/370 350/450 700/800
MAIS 300/400 600/700 700/800

OUVERTURE DU MOULIN
Deux petits volants assurent la fermeture du moulin. Il suf-
fit de les desserrer de quelques tours et de les écarter pour
ouvrir le carter du moulin. On peut ainsi s'assurer rapidement
de {'état des meules.

0IDS NET

,.

§ MOULIN V. 300 avec moteur 140 kg i
; sans moteur 104 kg
) MOULIN V. 400 avec moteur 155 kg

sans moteur 121 kg

‘2 DIMENSIONS HORS TOUT
o HAUTEUR . 15 m
] LONGUEUR 119 m




SOFRECO

CHAMPENOIS

V300

AND

V4aoo

MILL

MOTORS POWER RATINGS AND HOURLY YIELDS (IN KG)

! [ v30 ! vao | vaoo

| T ! r

| Motors | 4 HP | 5 HP | 7,5 HP
| | | |

| Intensity | 9/12A | 12/18 A | 25/30 A
| | | |

| Barley | 300/370 | 350/450 | 500/580
| | | l

| Wheat | 300/370 | 350/450 | 700/800
| | | |

| Corn (maize)| 300/400 | 600/700 | 700/800
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@ MOULIN SIMPLE ET"ROBUSTE: S
@ BROIE TOUTES GRAINES:.BLE -
ORGE, AVOINE, SEIGLE MAIS
ET - PRODUITS - 'DIVERS, o
TOURTEAUX, CHARBONS, ETC '
@ SE LIVRE SUR PIEDS ET BATL
OU SuR" socuz'-sms PIED S
@ GRAND DEBIT e

CARACTERISTIQUES
Maraue FORCE POULIE VITESSE IDEBIT HORAIRE APPROX.|MEULE |PO|DS
au I selon vitesse | de commande | 3 la minute |L,oncassage | Mouture Idlametn.
cLB I 12 a7 D250xL110|SOOa1000'350d600 kg | 60 & 200 kg|260 mm | 150 kg

NOTA. — Sur demande, la grande trémie
ronde en tdle peut étre remplacée par une
embase de trémie carrée en fonte qui permet
de recevoir ure rehausse en bois de conte-
nance au choix ; mais cette derniére n'est pas
fournie.

Les débits sont variables en raison des nom-
breux facteurs qui concourent a leurs résul-
tats . wvitesse, force motnice disponible, nature
ot etat de la graine tratee, degre de finesen
de mouture desirec 1 est important de ne

tronter que des grames seches . des grams,

humides encrassent les meules et ne donnent
aucun rendement,

Le débit est proportionnel a la vitesse ; il est
donc préferable de faire tourner i'appareil le
plus prés possible de la vitesse de 1.000
tours indiquée ; néanmoins a partir de 5 a
600 tours, le moulin CLB, donnedéja un ex-
cellent résultat: nous recommandons ~u
momns 650 t. p. m.

IMPORTANT. —— Eviter que la sortie d: la
mouture soit g(rm}c par le sac qui doit la

Poocoeyipni,
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CHAMPENOTIS cLB MILL

S N R

CHARACTERISTICS

‘Brand | POWER | PULLEY | SPEED | APPROX. HOURLY YIELD| PLATE | Approx.'
| | according | size | Rpm | Coarse |  Fine | diam. | WEIGHT |
| | to speed | | | Milling | Milling] | |
I | [ | | | l | |
| | | | 500 to | | |
| CLB || 33 to 7 |D250xL110| 1.000 I 350 to 600 |60 to 200| 260 mm| 150 kg |
| | T |
i
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CHAMPENOIS "JUNIOR™

APPROXIMATE HOURLY YIELD

Wheat : 25 to 30 liters
Oats : 20 to 22 liters
Barley 24 liters
Corn (maize) : 24 Liters
CHARACTERISTICS

Hand operated
95 mm diameter plates

Weight 7 kgs

MILL




34

& SE LIVRE :

. SUR PIEDS :ACIER .
--SUR. SOCLE..SANS PIED

"MEULES PLATES
REVERSIBLES : - -
DIAMETHF 160 mm -

© SUR‘DEMANDE ;"

. POULIEVOLANT: * 7+ .
DIAMETPE 150 mm St
VITESSE. RECOMMANDEE
AU MOTEUR: - .,
500 A 600 tm . i el

P .

CARACTERISTIQUES

Poids sur pieds, volant et manivelle : 62 kilos DEBIT approximatif &8 l'heure

Force requise au moteur 2 CV 1/2 2 3 CV. a bras .. 35 kilos
au moteur 350 kilos
Le Moulin « NOVA - est livré normalement Les meules sont réversibles. c'est-a-dire

qu'clles peuvent étre utihsées sur les deux
faces. Le montage a rotule de la meule mo-
bile assure une application toujours parfaite
des deux meules.

sur pieds acier avec volants et manivelle. Sur
demande. il peut recevoir une poulie-volant
et étre livré avec ou sans pied pour fonc-
tionner au moteur; dans ce cc,, le volant
n'est pas necessarre.

SE LIVRE :

« NOVA » modele A, complet sur pieds fer,
volant et manivelle ou poulie.

‘« NOVA » modele B, sur socle spécial, sans
pied . avec poulie-volant. ou poulie.

\'"“"x

o
\‘\:_A’\/

IMPenoLs

Chamoudley 52170 CHEVILLON
Tél. (25)05.20.44 »1 05 23 .37
Tolex REMAGRI N 840918 F

iRk ref 515 B0 6802 0on ¢




SOFRECO

CHAMPENOIS “NOVA™

CHARACTERISTICS

Can be delivered :

on steal stand
on base, without stand

Flat, reversible plates
diameter 160 mm

On special order :

Pulley-flywheel
Diameter 150 mm

Motor recommended speed :
500 to 600 rpm

CHARACTERISTICS :

Weight, with stand, flywheel and crank :

Motor power requirements : 2 3 to 3 HP
Approximate hourly yield :
Hand-operated : 35 kgs/h
Motor operated : 350 kgs/h

62 kgs

MILL




POUR LA PRODUCTION
DE PATE D’ARACHIDES

“eules en corindon vitrifié

-arter de broyage en fonte avec
onrte sur charniéere

Todevie capacitd 40 litres

.>teme d’alimentation par trappe
cuvrante avec trembleur permettont
’ . F M
1e regulariser le ddbit

3 formules d'entrainement

“oteur thermique essence

*'ateur thermique Diesel
*“nteur Alectrique ovec dédmarreur AA
amparemetre de contrdle et disfoncteur

T: asmission par ccourroies trapédzoidales
caulies G gorges avec carter de protectinn

fvégloge de finesse por volont & encoches avec
cqquet @' immobilisation.,

PUISSANCE MOTEUR

MOULIN

DE FARINE (mil, sorgho, mais)

Type

VITESSE DE ROTATION: 750 t/mn

oElectrique 4cv

«Thermique Scv ou écv

éf. A36

S -
];‘] FAD } 27.8d de Chatecubriont

| 35500 VITRE { FRANCE)

Sociéeté COMIA - FAO s.A || T¢.(99) 75-20-97
Télex: 950 457 F
R.C.Rennes 77 B 101




MOULIN BA 318

DESCRIPTION

C'est un MOULIN & MEULES, Type B 31, Vitesse de rotation : 750 Tr/mn.

d'une TREMIE en tdle conique, capacité 40 Litres.

11 est formé

d'un systéme d'ALIMENTATION avec TREMBLEUR.

d'une CARCASSE en fonte, avec porte ouvrante sur charniéres,
permettant une visite rapide des meules.

d'un BATI en mécano-soudure.

Le systéme d‘alimentation avec trappe de réglage est équipé d'un
trembleur assurant une bonne régularité du débit d'alimentation.

De plus, une grille permet 1a retenue des piéces métalliques et des
cailloux qui peuvent étre contenus dans les céréales.

Les 2 meules P 300, épaisseur 40 mm, sont en corindon vitrifié.
La meule fixe est solidaire de 1a porte au moyen de 3 vis. La meule mobile
est munie de racleurs, permettant la sortie de la farine. Elle est fixée sur un
plateau monté oscillant sur 1'arbre, afin de conserver en permanence le parallélis-
me des faces de travail des 2 meules, &lément indispensable pour 1'obtention d'une
farine réguliére.

La variation de finesse s'obtient en réglant 1'écartement des meules.
Ce réglage est réalisé par la rotation du volant 3 encoches. Un taquet assure
ensuite son immobilisation et évite ainsi tout déréglage.

SOCIETE COMIA - FAQ 'S. A. = AU CAPITAL DE 2000 000F - 27 BD DE CHATEAUBRIANT -~ 35500 VITRE — B.P. 91 VITRE
el tnATE AA AT R'C OFNINES 77 RINT — TRIFY OSN 457 F — aDR TRIFC F A O VITRF — N°SIRFNF R 307 558 437




SIMPLE, ROBUST
GONSTRUCTION

Construction simple et robuste

FEW WEARING
PARTS

Peu de piéces
d‘usure

F1SY TO OPERATE

Facile a utiliser

EXCLOSED RING-OILING -
3EARINGS

Paliers étanches
bagues lubrifiantes

FINE FEED ADJUSTMENT

Réglage précis d’alimentation

REVERSIBLE GRINDING PLATES

Plagues de
broyage
reversibles

RIGIDITY

Broche bien
dimensionée assure la
rigidité de I'ensemble

WELL-PROVED DESIGH

Construction biern
éprouvée

Suitablo for whoat, barlaey, beans, spices,
rice, cocoa, coffeo, weot and dry maize, otc.

-

ST

,
AR

Recommandés pour: bIS, orge, fdves, épices,
riz, fdves deo cacao, cafd, mais sec ot humido, etc.
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The vuipets ey are for il prc.tucu\g
medium samples. and output will always
depend on the matenai bemnyg ground and the
sample required.

LES BROYEURS “"PREMIER" sont pour
broyage de matieres séches et humides.
Les débits indiqués pour les différents
modéles s’entendent pour un degré moyen
de pulvérisation.

Le débit restera toujours fonction de la
matiére broyée et du degré de puivérisation
requis.

GRINDING PLATES are made from special
hard-wearing iron and are reversible. Medium
grinding plates are supplied as standard and
are suitable for all normal applications. Other
types of grinding plates for special applica-
tions can be supplied if details of the duty
are given. Only genuine HUNT olates shou!d
be purchased as spares.

LES PLAQUES BROYEUSES sont faite-
en acier spécial résistant a I'usure et rever-
sibles. Les plaques du type moyen sont
fournies avec le matériel ou I'équipement
standard et utilisables pour tout emploi
normal.

D’autres types de plaques pour applications
spéciales sont disponibles sur demande en
fonction du genre de travail envisagé. Comme
plaques de rechange n’utiliser que les piéces
fabriquées par HUNT.

PREMIER MILLS are robust and simple to
operate, with few wearing parts. Moving
parts easily lubricated with oil. Recent modi-

Speed DRY MATERIAL WET MAIZE fications, including the use of metric bolts,
pee . e .
ML covimin MATIERE SECHE MAIS HUMIDE allow interchangeability of spares with older
{ machines. _
: foveuR | v P A o6t e Debit LES BROYEURS "PREMIER’ sont carac-
j 2RO j /itesse . pprox. it . APPIox. 1 .- . :
i vmin | output | approximant output | approximatt !en;{:s par' ieur construction tres robuste{ leur
! Cwv. Ib/hy. kg/hr. cvV Ib/hr. kg/hr. fecilité d'utilisation et le peu de piéces
i d'usure. Les piéces en motfvement sont
00 180 56 |250-3 faciles 3 lubrifier avec de I'huile. Les modifica-
1A 550-650)  4-5 4 - -300¢ 115-135 tions récentes y compris l'introduction de
boulons de dimensions métriques permettent
2A 550-650| 6-7 600 270 8-10 |300-400| 135-180 Iinterchangeabilité des piéces avec les
machines plus anciennes.
: Standard | Reversible Grinding
, A 8 [ 0 3 F G H J L Puiley Plate diam.
L Poulie Plaque Broyeuse
ROYEUR n in in in in in in in in in Standard Reyersnble diam.
8RO pouces pouces pouces pouces pouces pouces pouces pouces pouces pouces n/pouces n/pouces
mm mm mm mm mm mm mm mm mm mm mm mm
1A 50 24 24} 193 281 13 24 104 39 12 10=3% 10
1270 610 613 499 730 38 610 267 991 305 254+89 254
2A 54 233 2734 22 29 13 28 124 461 15 12+4 12
i 1372 603 692 559 737 45 711 318 1187 381 305=102 305
i

~

PREMIER 127

PLATE GRINDING MILL

Only requires 1 10 2 h.p.

Output 100 Ib (50 kg.) per horsepower
Hand feed auger for fine control.

Ask for leaflet No. 3352 for full details.

PREMIER 127

BROYEUR A PLAQUES
Puissance d’entrainement seulement
152CvV.

Débit 50 kg par CV

Alimentation manuelle par vis sans fin
assurant réglage précis.

Pour tenseignements complémentaires
demander le prospectus no. 3336.

ATLAS WORKS, EARLS COLNE, COLCHESTER, ESSEX, C06 2EP, ANGLETERRE

Téléphone EARLS COLNF 2032 (STD Code 078-75) Telex: 98285




P.R.L. "MINI" DEHULLER

INSTRUCTION MANUAL

A.E. YORK
NATIONAL RESEARCH COUNCIL
PRAIRIE REGIONAL LABORATORY
SASKATCON, SASKATCHEWAN
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P.R.L. "MINI" DEHULLER

FORWARD

The P.R.L. "MINI" DEHULLER was developed to fill the need for a small
batch-type machine in rural communities. [t was understood that people in
these communities preferred to have their own grain processed, thereby
retaining their own dehulled grain and the bran fraction, if desired. Since
its development, research centres have found a need for a simple dehuller of
this size to help stimulate the production and use of locally groun cereals.
Commercial milling establishments also are showing interest in using this size

of machine to provide local consumer service.




1.1, DEHULLING PRINCIPLE

The P.R.L. "Mini' dehuller uses the same basic principle as large,
abrasive-type commercial machines in milling establishments. That is, a series
of abrasive stones are fixed on a shaft, mounted in a case, and rotated in a
bed of grain.

Inexpensive resinoid steel cut-off disks or carborundum stones provide the
abrasiv - effect. The disks are made of aluminum oxide abrasive, bonded by
plastic into very thin, light, strong sections, that can be rotated safely at
speeds of 6400 r.p.m. Eight disks are mounted between spacers on a shaft, with
the end disks canted 8°. The canted disks provide continual mixing and addi-
tional abrasive contact area for dehulling. When carborundum stones are re-
quired the canted disks are retained. However, the 6 disks in the middle are
replaced by only 4 of the stones. This assembly is mounted in a case with a
hinged top, where the grain to be dehulled is placed. Dehulling is performed
by rotating the shaft assembly at a selected speed for a desired time. To re-
mave the contents the case is rotated to the dumping position and the hinged top
is unlatched. The mixture of gehulied grain and bran flows out by way of a
chute into a coliection bucket.

1.2. OPERATING R.P.M.

Various jra‘ne and cereals have been dehulled satisfactorily in the P.R.L.
“MINI" DEHULLER, by operating oetween 1500-2000 r.p.a. Select your operating
r.p.m. WIThIn Liis unst. proakage will be minimized if 2000 r.p.m. is not
exceeded. It may be necessary to experiment with several r.p.m.'s to select
one suitable for lonal qrains. The harder types of grains will require a
Jonger dehulling time to produce an acceptable product.

The following table provides dehulling times and extraction rates for a
variety of grains using the P.R.L, “MINI" DEHULLER at 1675 r.p.m. and a stand-
ard 15 pound (6.8 kilos) load.

LEGUMES Species Dehulling Time/Min. % Kernel Removed
Soybean 2 11.3
Fababean 1 16.7
Field Pea 1 12.7
Lentil 1 14.6
Kidney bean 2 15.8
Mung bean 3 25.8
Black eyed Cow Pea 2 20.4
Brown Cow Pea 3 26.3

CEREALS,
Wheat 3-6 6.7-22.9
Brown Rice 1-3 8.3-16.3
Millet 1-3 5.0-10.4
Sorghum 2-6 11.3-27.4




2.0

NOTE

ards.
metri

ASSEMBLY

The P.R.L. "MINI" DEHULLER was designed and built using Imperial stand-
Therefore, as an aid, all Imperial references will be followed by the
¢ equivalent in brackets.

The dehuller has been disassembled into distinct sections for packaging

and shipping. Assembly requires an adjustable wrench (spanner) which is

provi

to fi

have
2.1..

ded. Instructions are intended to be simple and are aided by references
gures. To aid in assembly and reduce the possiblity of loss, all nuts
been welded to components.

STAND

Identify and collect the following parts using fig. 1 for reference.

two sides, which are 12 inches (305 mm) wide x 32 inches (813 mm)
Tong, Saving the two longest edges bent.

two spreaders, which are 11 inches (279 mm) wide & 15 1/2 inchcs
747G mm) with all edges bent.

eight hexagonal bolts - 3/8 incii (3.5 wm) dia. x 1 inch (?5.4 mm)
lorng.

- eight flat washers - 3/8 inch (9.5 mm

Tatinn ane side, place the widest bent edge dowi. UYting the potis and
waShers provided, attacn e spieaders to the sides as shown in
fig. 1 and 2, with all pent edges facing inward. The remaining side
is attacned tu tie spreaders in simular fashion.

NOTE - leave all bolts loose.




2.2

2.3

FRAME

This section is the largest and heaviest, consisting of channels, bearing
frames, a motor base, and grain chute, all welded together. A Tlocking
pin and bracket is bolted to one of the bearing frames (fig. 3). The
locking pin is spring loaded and is operated by pulling on the ring.

Place the frame section (fig. 3) on top of the narrow bent edges of the
stand. Shift the stand sides until all holes align. If thy do not, lift
and turn the frame section end for end. Bolt the two sections together
using four 3/8 inch (9.5 mm) dia. x 1 inch (25.4 mm) hexagonal bolts with
washers. After the bolts are in place, tighten all bolts securely.

CASE

The remaining section is the case complete with hinged top. Two self
aligning bearing pillow blocks are mounted on a shaft which passes through
the case.

Position the case on the frame (iig. 4) by puiliag the locking pin outward,
<liding the case into approximate position, and releasing the locking pin,
thereby engaging one oi Liie o holes on the side of the case. Four 3/8
inch (9.5 mm) x 1 1/2 inch (38 mm) hexagonal bolts with washers are used

to fasten the case section and shaft guard to the Treme. 0o not tichten
the bulls. luosen the twn balts holding the locking pin bracket to bear-
ing frame. Align the case by rolating from lcadinyg io diang sl ton
ana back unui¢ Lie icoking pin cngages hoth holes freely. Tighten all
bolts.

fig. 3 fig. 4




3.0 INSTALLATION

3.1 POWER SOURCE

POWER REQUIREMENTS - minimum for the P.R.L. "MINI" DEHULLER ARE:

- 3 h.p. for an electric motor (1400-1800 r.p.m.)
- 5 h.p. for a petrol or diesel engine.

HOTE - the "MINI" was designed for mounting of a power unit with the output
shaft on either left or right side of the frame.

DEHULLER SHAFT ROTATION - refer to fig. 5 and the section drawings on pages
26 and 26 for proper shaft rotation, as it may not be marked on the
dehuller case.

IMPORTANT - the shaft assembly must be installed in the case correctly. When
Tooking at the shaft assembly in the case from the dehuller front
(chute end is front), the large hexagonal nut must be on the right hand
side. Correct shaft rotation tightens the nut on the shaft.

3.2 PULLEY SIZES

The following must be known to aid in selecting putieys for tne dehulier
and power unii:

- deh:1ley onepating ropom. = U
Toun it . =P
- pitch diametes of puliey = p.d.

1. Electric Motor
(a) without a known pulley size

% = p.d. ratio of both pulleys

(b) with a known pulley size for motor

E~5EELQL = p.d. of pulley for dehulier

(c) with a known pulley size for dehuller

QJ%QLfL-= p.d. of pulley for motor

2. Petrol or Diesel Engine

The BALL-LOK clutch will operate with two V-belt widths.

A- width = 1/2 inch (12.7 mm) - p.d. is 4.4 inches (112 mm).
B- width = 5/8 inch (16 nm) - p.d. is 4.7 inches (119 mm)
0xp.d

p"‘”' = p.d. of pulley for engine
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R ADIUSTABLE
PULLEYS

ADJUSTABLE BASE

Fig.5




3.3 MOUNTING

The bottom bent edges (widest) of the stand have holes to &zcept 3/2 inch
(9.5 mm) bolts, for fastening to heavy wooden skids or to a concrete flcor.
Hole spacing is approximate 15 inches (381 mm) x 30 inches (762 =m). Simpli-
city suggests placing the dehuller where desired, marking the hole position,

and proceeding to mount securely.

3.4 ELECTRIC MOTOR

An electric motor installation is the simplest, ensuring trouble free
operation providing that the power source is reliable. Motor wiring as well
as reversing of shaft rotation can be performed by a qualified electrician
following the motor wiring instructions on the motor and complying with local

standards.

HANDLE

SHIFTER
FORK

BRACKET

NOTE - the BALL-LOK clutch assembly (handle, shifting fork anc zracket] is not
required when an electric motor is used.
REMOVE.



Refer to section 3.2 to determine the pulley sizes needed to delijver
desired dehuller r.p.m. Use of two adjustable pulleys gives some r.p.m.
variation. Mount the motor loosely midway on an adjustable motor base. This
will provide belt tensioning. Place on dehuller motor base area (fig. 7).
Slide pulleys with keys onto shafts, do not tighten. Place V-belt over pulleys
and shift motor to a satisfactory position. Mark the adjustable motor base
holes on the dehuller with a pencil and remove motor and base. Drill holes of
suitable size at the marked location.

Replace the electric motor and base on the dehuller and bolt base sec-
urely in place. With the V-belt on the pulleys, slide the pulleys in or out
as required for proper belt alignment. Tighten the pulley set screws. Set
the belt tension, using the adjusting screw on the motor base. Secure the
motor to the adjustable base by tightening the four hold down nuts. The
electric motor can now be wired to the start/stop switches and power supply.
Check for proper dehuller shaft rotation; if incorrect, reverse by following
motor wiring instruction. Dekuller r.p.m. can be increased or decreased if
required by turning the adjustable portion of one pulley in and that of the
other out, and locking in place by tigh.ening the Allen set screws.

NOTE - it may be necessary to move the Locking Pin assembly and shaft guard.
Thoy chould ha an the side oppnsite the pulleys.

fin. 7




3.5 PETROL OR DIESEL ENGINE

The engine can be placed on the dehuller motor base with the output shaft
on either side, to provide proper dehuller shaft rotation. Included is a BALL-
LOK clutch which allows one to start and stop the dehuller with the engine
running. To provide proper shaft rotation, it may be necessary to relocate
the following:

1. BALL-LOK clutch - assembly (handle, shifter fork and bracket) (fig. 6)
to the same frame side as engine output shaft.

2. Shaft Guard and Locking pin assembly to frame side opposite that of the

e ————

BALL-LOK clutch.

Slip the selected pulley on the engine shaft, (refer to section 3.2 for
pulley size). A V-belt of suitable size js placed over the BALL-LOK clutch
and engine pulley. Shift engine until location is satisfactory. Mark the
engine mounting holes on the dehuller motor base with pencil, and remove engine
from dchuller. To nrovide for belt tension adjustment, the drilled holes on
the dehuller motor base are made into slots (fig. 8). After slotting the de-
tuller replace the engine and V-belt. Shift the motor backward to provide
sufficient belt tension and bo it duwn securely. TC ensure nroper BALL-LOK
clutch operation refer to section 6.3, which provides instructions for V-belt
alignment.

fig. &




3.6

CENTRALLY LOCATED DIESEL

Continuous and service milling operations may have a need to install
a P.R.L. "“MINI" DEHULLER in their facilities to provide a consumer service.
Mills which are electrically powered will encounter no problems in install-
ation. The governing factor would be a suitable area.

In rural areas, complete mills may be powered mechanically from a sing-
le centrally located diesel. This type of operation uses jack shafts,
pulleys and belts of various sizes to deliver power to each machine. Inst-
alling the "MINI" dehuller into this type of operation, requires technical
knowledge and mechanical ability. Power transfer, proper dehuller r.p.m.
and correct shaft rotation must be considered.

Use the BALL-LOK clutch on the dehuller with two pillow block self-
aligning bearings (such as part No. 21) and a short jack shaft approximately
30 inches (762 mm) long, bolted to the dehuller motor base. This will
nrovide proper belt alignment and tension for the BALL-LOK clutch giving
ine delwller a start/stop operation.




4.0 OPERATION

4.1 SAFETY

Familiarity, routine and high noise levels lead to operator careless-
ness and possible injury. Listed are a few safety suggestions:

1.  Belt guards were not included in shipment and should be provided to
cover all pulleys and belts.

2. No loose clothing should be worn by operators, clothing should be
comfortable and form fitting.

3. Hearing protection should be worn if noise level is high.

4. Dust masks should be worn in dusty areas.

4.7 OPERATING INSTRUCTIONS

The avain tn be dehulled should be precleaned Lu remove substantial amounts
of dirt, stones and vther forcign matter. Seiect and mainlain a standard weight
{6-7 kilos.) of grain for all batch dehulling. Tests were performed on the
P.R.L. "MINL" DEHULLER using i5 pounds {€.3 kilas) 22 2 stendard weight.

Weigh out a standard amo 't of grain.

Check locking pin engagement.

Open hinged top of case.

Pour grain into case.

Close top, engage latch.

Start dehuller.

Stop dehuller after desired operating time.

Grasp case handle with one hand, disengage the locking pin with the
other; rotate case forward to dumping position; engage locking pin
in the other hole in side of case.

9. Unlatch the hinged case top, allowing the grain to flew out by way
of the chute into a collection container (pail or bucket).

O~ DWW N
R R )

The mixture collected consists of dehulled grain and bran which must be
separated by winnowing or screening.




5.0
5.1
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MAINTENANCE AND REPAIR

REGULAR MAINTENANCE

These suggestions are of a preventative nature:

1.
2.

10,

11.

5.2
NOTE

Clean regularly.

Occasionally check all bolts for tightness.

Check all nuts on the case side for tightness.

Check all Allen set screws for tightness on all pulleys, bearing collars.
Check nuts and bolts on BALL-LOK clutch shifter fork for tightness.
Lubricate BALL-LOK clutch regularly.

el Tean goskat botucen cese and hinged top for deterioration, and re-
place if necessary.

Check mounting bolts on power unit for tightness.
Power unit - refer to manufacturers maintenance instructions.
Chack V-helt, for wear, and replace if needed.

Check resinoid disks or carborundum stones and shaft lock nut for tightness.

LUBRICATION

Pillow and Flanged bearings are of a permanently lubricated type
which do not require lubrication. These have lube fittings on them, but
they are no longer functional. DO NOT LUBE ANY BEARINGS ON THE P.R.L.

"MINI" DEHULLER.

If operators insist on trying to lube these bearings, remove fittings
and discard.

BALL-LOK CLUTCH - has a lubrication fitting for a pressure hand gun. Use
a quality lube such as Lubriplate. Lubrication is needed to keep sliding
parts in good condition and should be frequent if operating in extremely
dusty conditions.

POWER _UNIT - refer to manufacturers instructions.




5.3 CASE GASKET REPLACEMENT

The gasket will need replacing when damaged or when it no longer provides
a proper dust seal between case and hinged top. Included with the parts is a
package of self-adhesive foam tape.
1. Remove all old tape and clean flanges on case and sides.
2. Cut two pieces of foam tape 12 inches (305 mm) long for the front and rear

3. Peel protective paper backing from one piece and firmly press adhesive
side against rear case flange.

4. Repeat for front tase flange.
5. Cut two pieces 13 1/4 inches (336 mm) long for case side flanges.

6. Apply one strip to each case side flange.

5.4 V-BELT REPLACEMENT

1 Qlaken helt tension by loosening the power unit and moving it forward.
2. Remove BALL-LOK clutch shifter fork and handle (fig.6).

3.  Slip worn V-belt off BALL-LOK clutch and power unit pulley.

Place a new V-belt over BALL-LOK clutch and pulley on power unit.

Replace shifter fork and handle on BALL-LOK clutch.

o »n R

Tighten V-belt by sliding power unit back and securing solidly.



5.5

1.
2.

[S4]
(841

RESINOID DISK REPLACEMENT

It may be necessary to replace the resinoid disks if excessive disk wear

or edge chipping 1is encountered.

Remove BALL-LOK clutch shifter fork and handle (fig. 6).
Slacken belt tension by loosening the power unit and shifting forward.
Remove V-belt.

Remove BALL-LOK clutch from shaft by loosening Allen set screw (fig. 9)
and sliding off.

Remove the four bolts holding the pillow blocks and shaft guard to frame.

Remove shaft guard.

iousen @il Alten sob soran on pillew hinck eccentric locking collars.
(fig. 10).

Siide of f Tocking collars (fig. 10).

Nisengage locking pin and 1ift case of f frame.

fig. 10




10.
1.
12.
13.
14.

Loosen both Allen set screws on flanged bearing (fig. 11).
Remove nuts and washers from right case side only.

Remove the case side (fig. 12).

Shaft assembly will now slide out of case.

NOTE - how the end canted disks are positioned in relation to each other

{fig. 13).

;2; "‘“j B “QR{]

fig. 11 fig. 12

SPACERS
END ANGLE SPACER

RESINOID
DISKS

ANGLE SPACER

SHAFT ASSEMBLY

fig. 13




15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

Remove large lock nut with spanner provided (fig. 13).

S1ip end angle spacer off the shaft

Remove angled resinoid disk.

Slip angle spacer off and place with end angle spacer - KEEP TOGETHER.
Remove spacers and disks.

Replace old resinoid disks with new ones.

Reassemble shaft assembly.

Iighten large lock nut afteir the end canted disks are properly positiomad.
fig. 13).

Reassemble in case with lock nut on right side.

Place case side on the two bottom threaded rods and replace washers ard
nuts [fig. 14) Do not tighten nuts.

Spring the ends till the remaining threaded rods engage in holes. Tap
into place with fist (fig. 14) replace remaining washers and nuts and
tighten.

Complete reassembly by working in reverse from step 10.

2
o "j £ i
ikl 7] g
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6.0 BALL-LOK_CLUTCH

6.1 MECHANICAL FEATURES

The H.P. CAPACITY - of any BALL-LOK clutch is rated as equal to that of a
pulley of the same size, when operated under normal recommended belt
tension and loads. In general your regular pulley can be replaced with
2 clutch having the same pulley diameter.

ANTI-CORROSION FINISH - all BALL-LOK clutches are finished for corrosion res-
istance by cadmium plating of all parts.

BELTS - on a BALL-LOK clutch the belt itself is the only friction element.
Longer belt life and less siretching can be expected because the belt is
relaxed when not in use. The BALL-LOK design mechanically eliminates belt
“grab" at the moment of engagement.

THERE IS NOTHING TO ADJUST - on a BALL-LOK clutch as it has no internal parts
or friction elements. This feature eliminates the "parts" problem.

ENGAGING - a BALL-LOK clutch requires 1 to 3 seconds of constant pressure to
engage. This time interval allows the belt to rise to the top of the
pulley grove.

OPERATION - a BALL-LOK clutch can be activated by any mechanical means: fig.6,
or by a remote control. It can be "slipped" when starting a heavy
load. Constant pressure is not required to hold clutch engaged.

LUBRICATION - is needed to keep sliding parts in good condition. The use of
a pressure hand gun with a quality lube such as Lubriplate is recommended.
Most clutches are equipped with a pressure lubriction fitting.

KEYWAYS AND SET SCREWS - are standard for the shaft size on most clutches. The

set screw hole is about 1 1/2 inches (38 mm) from pulley end of clutch.
(fig.9).
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| CLUTCHES R-SERIES

The ol parpose - low cost "R Series clutch

Dopbat ot
Horo shronze throa out collar Thas clutch comes Vit thal,
fomplete st pulley, s easdy mstalled. and - f —
cffers o cheoe of shifter fork styles that best - Ho—= ko '
mects your installation requirements. Series R |
clutches are made for stub or through shafts .
(For applications involving long idhng periods.

see Series X)) CHARACTERISTICS: In the i
Series R clutch the disengaged belt rests on a
self lubricating free running bronze idler bear
mg. Where design size permits, thisidler may be
¢ shielded ball bearing which 1s recommended
for long or high speed 1dling periods. Idler i
bearing options are shown in table. Series R
clutches in the smaller sizes are low-cost units
for start and stap conte ! of light gas engine

dArve The frrpeer wce e e 1alty useful - e -

SEPresidinig easy, Shpping starts of hedvy loads ’ LLNGTH[ OISENGAGED -
and obtaiming unit control from line shafts.
H P CAPACITY AND BELTS: Same as a pulley
of the same size. if operated under normal tension. Use either A" or "B" belt. A" belt runs ©

lower 1n groove. See table. LUBRICATION: All clutches with bore sizes to 1” furnished star - d with
pressure grease fitting at no additional cost.SPECIFY .BORE SIZE ANDFORK STYLE WHEN ORDERING
FOR SHIFTING FORKS FOR THE' “R" SERIES SEE PAGE 6

When the BALL-LOK clutch is disengaged. the flanges forming the
pulley are separated so that the belt rides slack on the idler bear-
ing. All parts of the clutch turn with the shaft except the idler bear
ing and the shifting mechanism. During engagement, the movabl
flange achieves the effect of a variable speed driv
Since the clutching action is the grip of the belt on
the sides of the pulley, the pulley ratio changes as
the belt rises to the top of the groove. As a result, the
clutch action is surprisingly ight and smooth, with
grab and shock eliminated. The clutch locks itself
against the balls in the closed position. The lackin
balls are carried forward by the sliding steeve and
drop into locking holes where they are held as the
cam sleeve moves over them. The torque balls tun.
the sliding parts of the clutch and limit their travel. The Series SP
sprocket clutch warks on the same shifting and locking principle
as the BALL-LOK clutch described above so that it starts and stops
chain drives with similar positive ease.
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LACTION SUEET - RALL-LGK SLUTCHES &f/,afrz’

[(-£1 Cluich Csmpany

PLEASE TRY OUR WAY FIRST
HOW TU INSTALL CLUTCH

PHONE: (714} 925-4569

DU NOT DISASSEMBLE CLUTCH--it is not easy to assemble. and unnecessary
for installatioun. )

DO NOT DRIVE CLUTCH on tu shaftt. It has been carefully constructed to
fit a clean shuft and good key.

CLUTCHES DESIGNED FOR STUB SHAFT SERIES X must not bhe mounted too far on
shaft or sliding parts cannot completely close.

SET SCREW is exposed on l-belt clutch by disengaging and rotating to
expose access hole. TIGHTEN FIRMLY. and lightly STAKE TOP THREAD to
prevent loosening, which would interfere with sliding action.

ADJUST BELT TO NORMAL TENSION WITH CLUTCH ENGAGED (pulley sides closed).
If belt is too tight it may not close, or will require excessive
pressure to engage. Clutch will not close on a dead belt. Clutch or
belt must be turning BELTS, should be "IN LINE" when idling with
opposite pulley. and slightly "OUT OF LINE" when engaged. This

reduces tendency of belt to creep when disengaged. See Figs. 1 & 2.

Y FIIIINIi

g —

POSITION NS
RIGHT W=ONG
FI1G. | FIG. 2

HOW TO INSTALI. LEVER OR SHIFTER FORK

IMPORTANT--Locate and drill a hole in the lever of Fork so that it
pivots at about center of travel or swing, and moves OVER-CENTER when
envaged or disengaged. This over-hanging weight restrains any tendency

of c¢lutch to jar open under extreme vibration or mmugh usage.
See Figs. 3 & U,

SFCWN  ENGACGED
—~— RIGHT -- WRONG -=

n

AN

&R

A

1282C SO. CAMPUS AVENRUE, ONTARIO, CALIFIDRMNIA $1752

ALLOW ife” 2 BELT Y | ST
" |/4" 2 " ——Q ' r__j———' — | N____}———
" sfie” 2 v J
X 38 4 \\\l
\ N ) i )
CLUTCHS SHOWN_X T _ “ll
IN ENGAGED UL, s(nn
|
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“ROUBLE SHOOTING THE BALL-IOK CLUTCH

IF_CLUTCH WILL NOT STAY ENGAGED, or has a tendency to jar open: (1) The °0°
helts may be too tight, or set screw may be loose, and clutch is not
locking properly,  (2) Position of Shifter Fork or lever is incorrect and
under vibration is pulling the clutch open. (See Figs. 3 & W)

IF CLUTCH WILL NOT OPEN OR CLOSE after a period of service, the lock bali
may have worn the Sliding disc or Hub. Use of round file in ball holes
may correct this temporarily, but a new part should be ordered. Look
for, and remove, any burrs that may have formed on the hub due to ball
action. >

IF CLUTCH RUNS HOT, bracket may have slipped causing the yoke, or collarp
to bind. The yoke or ccllar shpuld be loose at all times and not under
pressure. Belt may be too tlcf", or too loose, and is slipping. Avoid
excessively tight belt. A larﬁer pulley, or more belts may be needed to
handle the load.

BRONZE IDLER BEARING after prolonoed use may seize. -Simple wash in
kerosene or thinner to remove dust and dirt film carried 1n by belt.

Do not oil idler bearing, it is self-lubricating.

OIL THE SLIDING PARTS ONLY. This will help prevent rust and keep them
working freely. Periodic lubrication with pressure grease gun.is
recommended. On multi-belt models light oil on keyways is required

to maintain sliding action. -

ON R SERIES A REPLACEABLE Bf RONZE COLLAR, which is attached to the Shifter
fork is used to shift these clutches. When properly installed, the
Collar WILL NOT BIND in the channel of the Cam sleeve (shlfter riaug)

when Fork swings over-center. Collar must FLOAT in channel of Cam ang

be free of pressure, except wnen shlftlnn the clutch.

DOUBLE END FORK e
Match one short end to a long end, as in drawing below. This leaves long’
projections at each end, one “of whlch is to be drilled near the end to
engage the Pivot pin or bolt that will locate and suppert the FORK. To °
the other end add a short length, usually 8 to 12" of 1/8 steel, to
orovide a Handle for moving the Fork. See Fig. 5.

LOCATE { DRILL m/—\r DRILL NEW
PIVOT PIN HOLE. \ . HOLE -
12 gy ey ?
=5

-~

DOUBLE ©ND FORAK ASSE\/IBLY

TYPCAL FORK INSTALLAT:ONS SHOAN INGAGED
: 4

M pme- ume -

OFFSET FORK SEE FIG. 6

Some installations will require an offset fork design.
Clamp Style 2 Fork in vice below or above trunnion
holes. Strike firm'y until desirved angle is obtained.
0ffset design recommended when Styvle 2 Fork used on

" e larcer clutceh.

P Y, T o o L o
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7.1

7.2

NOTE

62.

PACKING LIST
P.R.L. "MINT" DEHULLER with BALL-LOK clutch.

instruction manual.

Tools
adjustable wrench (spanner)

7/16 inch (36.5 mm) open end wrench (spanner)

sets of Allen wrenches to fit all bearing collars and BALL-LOK clutch
small hand lube gun
container of quality lubricant

Spare Parts

set of replacement nuts and bolts

package of foam tape for gasket replacing

Osborn A24S cut off disks, 10 inch (254 nmm) 0.0. x 1/8" (3.2 mm) thick
x 1 inch (25.4 mm) hole

OSBORN A24S cut-off disks can be obtained from:

Abrasive Specialties Ltd.
17 London Road

Ascot, Berkshire

England




‘;‘g” PART NAME IRNEOd_
1 Shaft 1
2 End angle spacer 2
3 OSBORNE 10"A24 * cut off tisks 8
[ Angle spacer 2
5 Spacer 7
6 17-14 Lock nut 1
7 (ase body 1
8L Left cose end plate 1
8R Right case end plcte 1
9 Flonged, seif aligning bearing
FAFNIR RAK- 718" 2
10 318"-1£x1"carrage bolts, washers
£ nuts L
1 3/8-16 nuts & washers 12
12 Hinged top 1
13 Steel piano hinge -12" lang 1
16 Hinged top stop 1
¥5 | Gasket -foam type =~ | 1
16 Latch e 1
17 Latch handel base 1
18 Latch hande! 1
19 3/8 " washer 2
20 3/8”- 16 lock nut 1
21 Pillow block self -aligning bearing 2
FAFNIR RAK 13/16” 2
22 Shaft quard B 1
23 3/18=16x 11/t" boifs & washers L
2. | XBS BALL-LOK ciutch for 3/u"
shaft & shifter fork 1
BiL Channel baose-left 1
BIR Channel base - right Y]
B82L Bearing frame - left RR
B2R Bearing frame — right 1
B3 | Molor base o 1
" BL | Chute bottom ]
8S Chute side o 2
86 Chute edge 2
B7 Angle iron spreader, 11/2"«11/2"x
18”16 112" 1
B8 | 38611 bol's L vashers | & |
B9 | Locking pin & bracket =~ S
. B0 3/87-16 = 1" bolts & washers 2
s Stand side 2
(ST Sfand spreader T77]
S3 3/18-16=1" bolts & washers 8

@—NOTE "BALL-LOK clutch necessary
if powered by gas engine
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SECTION 2

U oanrl Twn
l NO PART NAME REn
" 1 Shgtt t 1
. ? ) End angle spacer ; ?
67‘ ‘. 7! : OSBORNE 107 A26S ¢t oft digks L
. L i Angie spacer : 1
S Spccer L7
T 121 Lock Aut '
: 7 (ase dody E !
i 8L Left case end plate L)
" 8R Right case end plate !
] ! Ftgnged <e.f ahigning bearing
FASNIR RAX - 7i8 " 2
T ’ 3/8 l6='"rarroge bolts eashers '
: L LT nyts R [3
f no, 38- 6 nuts & washers . 12
i n i Hinged top o
.~ 1 ! Steet panc hinge -127 tong . 1
AL Hinged top stop . '
Ty Gacket - oam type Lot
H 16 Latch . 1
Lo | Latch handet base Lo
L _Latch handet
P19 3/8 “washer [
P20 [ 318718 tock nit Co
3l Pillow biock self aligning bearing 1
) FAFNIR RAK 13118 2
L Shaft guerd y )
) 38716 1147 boits 1 washers 8
) @ @ @ T2 T XBSBALL-LOK ctutch for e
shaft & shifter fork '. .
) . ’ . "_‘#MI. ) Channel base- teft ‘ '
v R Channel base - right L1
\ LBl § Benrmg frame - left Pt
\ B2R | Bearing trame - right P
) R Motor base L
‘ @ " B4 | Chube bottom .
_ Bs | Chute side ¢
Be Chyte edge ?
N - 87 i Anqlg iron spreader ) et .
187516 12" 1
T—E‘O—‘T 38716 11e Boits T wochers 3
L Locking pin 8 bracke? '
\ @ @ S ’mﬂlo T 3/6°-16 1" boits & washers ‘
\ §1 ] Stond side L
| : *'§7_ _Stand spreader 2
1 i e 31871617 bolts & washers .
\
: ’ @—NQT( BA_L_L_LQ_K_(_IM_M recessary
: f powered by gas :ngine
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NOTE

The foltowing parts are wetded
together. to form a sotid base
BI1L,BIR, 82L . B2R B), B4 BS B6 87
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A

~.~ - , I
~ , 1

— - o e S i /- ~ -‘I‘r"_L— it = - -4 - -
~ p
I

o ) |/{/
I

" [ U ___71-
A%,u‘_ e .- - ; - (

ST T T T T
./-‘----a) .
)

v

- -—-

a
NG&D ©D)

®
fhon - -

i

i

;

’

\

LEFT SIDE VIEW W —" i
e "~ Jox12 GRAIN DEHULLER
S E c I l 0 N 2 ‘ "l,'_'}::" jﬂ?vl!d o

L 4,__,“
o £y I Ps
ler ! T ' (1?1




ne

? N

[ - -}
- Yo |
3 ' ' : l | !
e Ve o ' ;@!Ccd !
ol - - . - )
. O . 100
see Y ) L'L] i
é\) I I _. !‘6_' I [ 2 e
Y I Lb MR - -: ! 3
\ ' (7)) LATCH HANDLE BASE
LATCH Mut_ Steel
Mat (ytfrom 316" angle iron 1 Req
1 Reg
L L
- kf - —_.“ I|-_—-—
-— ' —_— - =
-~ ‘ L
| |
i .
@ SPACEF
END ANGLE SPACER ANGLE _SPACER '—;%,:*'
Mat Al ’,‘_“_,L i
IReq 7 Req
| 26 e-
F - f
rur 12 238" Hour! 10 8" 7 8" s
o +' + o ’ L ]
' ' welded Jue % | ‘
: )16~ Keyway ‘ h Under (ut 11327 ‘ i
s | LT |
-\ ' “\\ ]w\wv '
\! “l '“l[
[opjs_ou 0005" [/og 8125"- 000S" Ag_ 8757 - 0005” ! 00 1000" L " /oo e157- oo0s”
|
"’-J] LR .

SECTION 1

@)

SHAFT
Mat Sreel
1 Reg

\ago r-




- e _ ? Me” - '
' . | = : ’f" T o ’ﬁju. 00
| l 1D 25084"
i /:e_!crd ! —-:y | 7
: 4 : | ﬂ\ =) 69.
' ] : - -
O ': “””I l’!-:ﬂ- uy ~—?L\“\\iejded//
~ ywre/ o ar
i 'L |
b3 _: re-_; L 2w -
J i
H HAN 5
(17)  LAICH HANDLE BASE LATCH HANDLE
Mot Steel — =
LA ] Mat Steel \\
1_Re 1 Req N N\
Y £
T
b
| v
! '
BN i e
wl
- §_L 1T NE -1 i
T E
) 1 @ LOCK_NUT
Mat Steel .
) (5) spacer e \
) Mat Al I
ACER 7 Req
26 W" ] . . -
g 10 8" L RS 1l 12 P A7
S I S8 N |
IVUnder ot 1327 Jﬂé,“ KPY.'_GY
aiy i\
I“H““l
a0\
A / /
(00 too0” F' V4 [oo e15°- 000s” {00 81257 005" 00 750"-0005"
~ " -
\ 3 . . . -
\0D ’ TR
S E c T l 0 N 2 ' 10x12 GRAIN DEHULLER
! Sheet 3 of 7 _
‘75 1 Revised 14,

. AfY ﬂ()Jl.




15 Sip™

e i
g ’ - ] 75016"

/) "1" ¥ T
P
! 2i [ 1sne” 6 318"
pay - LT B
N e
us” z«oles<"
\
-
L]
i
I
|
:, Panch UI)fsq,holes for
- - LRLYAT - 1150187 3187 carriage Yolts
| O Q C]
N ' '
e \
I,
%.
L d
.
S
™~
8 l !
END PLATE
Mat 10 pody steel
2 Req one LEFT & one RIGHT
R Scale 17x 1"

SECTION 1




7516" o

6 318"

318" Holes s
<

punch 13732 sq holes for
T MRNALY 7 318" carrioge holts

Ve

N
&

"fNorE

i End plate for teft side of
/ ctase shown, 3/t flange

should be bent to right

for right side of cose

END PLATE

Mot 10 pody steel
7 Req one LEFT B one RIGHT
Scale 17:17

SECTION 2

70.

10x12 GRAIN DEHULLER

Sheet L of 7
Vg 1" Revised




Spd“" tor pigna hinge

TeTe HaTe 0
ion fignge at

we.ded o cagle
nnge ead of rase

Piane hinge

Welded :
]
k ;
o
[ RV TAPRRTTENE
{J ‘ Af‘ﬂ' wan
I 16 Bacy stee!
/ 387 -16 Tnreadec
; steel o L
| w
) . eided
i
r‘ ’ |
/ ) o .k
/
!
i
|
LATCH wel

132"

P2
v Y
T R 16" 8"
\ Angle ron_. ~
4 '!_s Body steel
O .
»° ‘
&
o
.
1 : )
\
\
» \I87-16 Mweaded st
i :
welded

":ﬂf steel

1 T Req

SECTIO




T [— | R T T === —————
\ "h"| 71.
|
! - we
: Locaton of 127 tength -t -
: T vaal i R Welded location of
/MM@);W —— “LATCH ANDLE BASE 17
R N
& 2 i . )
o ) e
18
o,
bl
-
|
'
: , |
b S I
! L ‘
' ! 131167 )

HINGED TOP

LAT(M welded_to (ASE Mat 10 body_steel
T o 1 Req

1
16 Body steel
N4
NOTE
Before welding threcded rods to case,
C —— 4_&—-1: assemble ends, case and align, using
v -~ —— threoded rods to clamp together.
\ Then weld rods to case
\ J/87-16 fweaded stee! rodg
welded
f__-"—'—"h—__—_—_
? — ] .
L n- N r '
S E C ‘l' | 0 N 2 10x12 GRAIN DEHULLER
“q' ISR Revised ood
Aty

291




T8Te 3I87a °27 Spacer tor piano hinge
we.ded to cngle iron fiange at
finge end of case

P i}
. ; @nc nge
/
,’ ' . Welded
\ 16" TG e 18
/’ ‘\ Angle won
[ 16 Bacy_stee! .
| 367 -16 Threade¢
/ steel rnd ”
’ . welded -
!’ ~ N
{ -
i ~.
/
/
I
|
‘ ] 1% 513 B 7 B
,’ W . m oy o
-y

g ST .

116 a1 16" 118

T

AN
Angie son . ~
~
© .
»°
&
jad
2
“©

SECTION 1 D

-———

CASE
Met ateel
i_ Reg

“ q J RN
i :
|
i
! o
. = :
= =
; :
—L __L__, Y S
L s !
— ———— H
“._,
LATCH welded to (A"
SRIT -
T T T e T

L / =

'Lb Bedy steel

4

\ 3107 -16 Wreaded stee! rods

welded




, !ﬁ l _______________ = ‘T—TV_-’-’:W ;
‘ *”"I 71.
| :
" -
. Location of 12" length . welded location of
. of steel piano hinge —— “LATCH HANDLE BASE ¥17
! | b
. = i l s
® 2 I .
o ' . —
1300
°
i .
;
' . ‘
— b l I e I I P |
s | |
" ‘ 13 116

. @ HINGED TOP

LAT(M welded to (ASE Mat 10 body_steel
' 1 Reg

"_6 Body steel

~F
NOTE
Betore welding threuded rods to case,
C — — I assembie ends, case _and align, using
v —ar— threaded rods to clamp together.

Then weld rods fo case

NEILEERL weaded steel rods

welded

10x12 GRAIN DEHULLER

CSECTION 2 A12 GRANDE!

W - v Revised ,on]

ALY ()Ol




1 i :
2 “ =

Th
—

ot W
T

SECTION

> —
e !
, 5 !
C T 575 -
S I | i !
| 23 " 1 ' g
- - - 1
8 3ik”
U/ 18" .
I S
1 ~
: b
i
! - 3
- =
CHANNEL BASE d | |
Mar ‘10 body sreel "
2Req one LEFT & ane RIGHT » T
Scale 37=!.Q" =
. 1
T ® MOT!
Mot
Ts
orili "¥32” Sco
_________ -
o @
-~ N \
216 2tk
. > - \','v'm:q
: j T S
= i .
L 307216, Nut's weidec -
s
N
Al H
- L
F
A S
: ]..
' '
0 8
e L -
18-
- -

BE ARING FRAME

Ma? 40 nody stee’

1 %eq one LEFT R one RIGHT
Seate 67: 0 0




i
AT - r ’ - o N Ot 1337 s
A o . {
| ; E .
N , - Ne& 4 . 72.
} . _’ r L2 7 1
R | o P =
‘, ' N
= ) —‘Y e -t ’_-‘A' ?
: - 1 . _ ' !
S |
i i
I ~|
h :\
} , | °,
- -1 4 I 16 Nuts welded |
| | | r. |
: N I
4 | o Y : |
_ 16 116 _i
;,‘ 1‘ A L‘J l _
I | i
77 ((B3) MOTOR BASE (S2) STAND SPREADER
Mot 710 body steel Mat  #16 body_steel
1 Reg T Rea
Oeti twa2” Scate _37=1-0" Scgle  37=1-Q"
«:(')jp S / ,53 fﬂa_;i'Nq's,qeid_ed Dedl Y77
. N
2t i __J »
- y,.'ld.q \1"5 ,Y 30" E 1"
. - B r7 1
_.___.=— E 10 L/ A 32" I
\ ‘ ] N
\\ o V06 Nats, weigee ~ Vo Orilt B3R -
v rl
LA Y\f --
! \
Ay
H ~ \~
= 5 \
o J |8
— ' =
I I"‘
- - (s sianp sioe
Mat “10 body steel
2 _Req
Scate: 37"z 10"
. K ,
- S E c T | 0 N 2 10x12 GRAIN DEHULLER
- FRAME ; -
" T ) Sheet & n
.’;v’ "(__" QILHT ‘l :4" Revised ¢ 1ot
Lo b e At L) ‘




I'II'_ 9 e~ -
_ ' 0 916" -
CHUTE EDGE
—r Them
N ] a
i

NOTE
’ Edges of chute parts are marked for mating
Mat 710 body stee!
Seate 2707

‘644,“';'

®

CHUTE BOTTOM

l ES 1 Reg
©
| 2 \
LY —-— 10 516
r ‘ -
}._ 16 9116
Comp-ession 300
\ Pyl ring
~ 3 - - e - — T
) .\
. - T \'\
s - \
tockng pin_” y
- \
Xpwg
! 76"
S TS IS _
/ —~ —
I | ) 1
o '
- t
{ '
L}
) MRS
1 ‘I8
]
'
'
. ‘e '
w ~ e ]
Y
' .
]
1
]
'
'
]
t )
L]
f
1 !
S

- -
' I

10287

epry 0

H_av s
1 Seg
Sca.e

SHAT
’,Biq
VG' o !
Scale

LOCKING

teel

17 7

CSECTION 1




L s

| R—

73.

Welded

1
—————
.
-
e — -

ALY

f -
/ ~ M | 10 298" Co

S ——]

2 Ve

— e

L8

1
5 ve

RIS

‘ f
marked for mating ) ) e

M L e :w
%

1 Reg \ -
wat steel |

) , ' v N -
R [ — /)

I
- ~
9
o mag €O T2 Y
a ail
¢
| N
\(‘ rw‘-,/" /
\\ __;’7
. o
- N .
‘&!'J‘?'! . ‘
| LOCKING PIN & BRACKET | L P
T welded fo steel piano
o - 1 3ec ninge, the side weded
§{nje '1’-‘2 " to case
! S 8" HINGE TOP STOP
- A Mat Ve steel
. , . 1 Req
- S5 IR TR 111 218” 138" Sale 171"
' - - —
- f i
S
¢ '
S | —1_ 7 ,
— URTS SR N 5 T k
B L0012 L 00D Y
. o 10x12 GRAIN DEHULLER
Theet 7 0t 7
S E C T | 0 N 2 '7_ 2 17 Rewiet . e
- A )

[




78

’ 4 oot et 4 |
; / [‘i 4.“:,.r;1-‘.‘.'?,,: N From LEWI S C G R NT L

MANUFACTURERS OF

N l 1t 'i,‘}] LH.LD

- AN Rice Milling Machinery,
3 .
rRADE MA Grain Dryers

EAST QUALITY STREET.

7>~ DYSART, KIRKCALDY .......... 16th Dacember19, 82,
FIFE KY1 2UA, SCOTLAND

Telegrams Your Rel: Qur Rel.
DOUGLAS. KIRKCALDY

Ju/wic

Tetephone
KIRKCALDY 510356

M. SOFRECO,
24 Rue Nurillo,
75008 PARIS,

18RS s
France. = WoHe

Your Ref.C1 ;g_gcuu[uugr,[zjzg

Deazr 5irs,

We thank you for your letter of 30th November and have
pleasure in enclosing a leaflet on our rice hullers
(equivelent of type 14).

Unfor tunately, we have 10 experience of processing
millet and sorghume

Assuring you of our best attention.

Yours faithfully,

201‘ 1EWIS C. CRANT LTD.
// J e dalker
/ Export Hansgere

Encl.
Leaflet Q23
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FEED HOPPER

ADJUSTABLE FEED SLIDE

SELF-ALIGNING
BALL BEARINGS

HIGH-QUALITY HULLING
CYLINDER, BLADES AND SCREEN

ADJUSTABLE
OQUTLET SLIDE

LOW STAND

No. 8 Huller on low stand with single pulley

Features of Grantex Rice Hullers

GENERAL

GRANTEXRiceHullersarelow-cost, bafl-bearingmachines
for the preparation of edible rice. They will shell paddy and
whiten rice in one operation in a single machine. They can
also be used at double the capacity to whiten only, in more
elaborate installations where separate machires shell and
aspirate the paddy.

GRANTEX Rice Hullers are easy to operate and maintain.
Spare parts are readily available and replacement requires
no special skill. Full operating instructions, together with
installation drawings and spare parts lists, are packed with
each machine.

OPERATION

To perform the shethng and or whitening process. g specialiy

chilled hard castron eylinder s iatated mside g hardennd gerpopn

The degree of mifling is controlled by

(3) The Outlet Shde, which regulates the time the nice remairs
in the machine

(b) The Huller Blade, which regulates the seventy of the process
and s adjustable, to suit the variety and condition of the rice
being milled, to keep breakage to @ mintmum.

SIZES AVAILABLE

Three sizes of GRANTEX Rice Hullers are made
Size 2 230/29C kilos of nice from paddy
Size 4 - 35/45 kilos of nce from paddy
Size 8 140/200 kilos of nee from paddy

Theaddition of a polisher section s denoted by Model Nos 1,3 o
7

-




izes and
pecifications

Capacity | | i Orve Pulley | . Appvox Shipping Specnhcat-ons n Tonnes
Kgs of pohished rice per hour | Power @ Specd " Size (mm/ nches) | Models i Accessornes Avatlable
Huller Lbs of polished rice per hour | : - -
Size |- - i : Available ‘ ) “Fastand .
£ Padd l From Shelled ' ' Machine Fan Fan and | ; Loose Belt
rom Facdy | Rice hp | rom  Dia. Widih Bore No. Type : ASpirator - pyjeys  Guards
| i !
—+
| I ! i 1 Polsher © 083 * * 012 007
! [ — - - .
: ' 2 Low Stand 027 N/A N/A 004
230/290 i 450/590 317 x 140 x 40
2 15 750 2 High Stand 041 N:A J 007 *
£00- , .
500,650 1000:1300 120x 5y Ty ; 2 Fabncated Stand 049 * Inciuded G 07 *
; I s e . f -
I | ; | 2C Combme ;o 1-35 lncluded lncluded Included 010
- - . . ‘ H o - - .- - , - .
! | i ! Looe !
—— : ! : i 3  Polisher |0 26 ok - X 009
| ! - 1 ’1"0‘%‘
35/45 | 203x76x25 g ; !
a ‘ i | Low Stand 009 NA NA 002 002
i o
’ . ) ; . ; . ;
80/100 _/«467,%0//T , . 8x3x1 . e !
i ' e T O ! 1
,1/ i ! : | 4 High Stana o1z TN x| oos 003
—_— [ } 1 ! . o "l .-
| 1 : | 7 Pohsher ©043 0 % 1 % ; 007 T vos
! ‘ F— - : o R -
140/200 2707360 | i { 356x102x35 | 8 Low Stand 1027 ¢ N/A L ONA L 003 002
8 L1205 900 - - " ' ! !
j ; ; ©ON/A 0 003
3007450 600/800 ! Cotaxax 1y | 8 Hign Stand LB ; * 003
i *‘ ‘ 8c C ! Vincluded | Incl Included | 01
! l [ t ombine | 129 j Include ! ncluded | Inc udedL 0

N.B —A No. 2, 4 or 8 Hul'er with the addition of a Polisher becomes
Model No. 1, 3 or 7. The addition of a Polisher does not

increase the hourly capacity.

LEWIS C. GRANT LIMITED

Specialists in Rice Mill Machinery

DYSART FIFE SCOTLAND
Postal Code: KY1 2UA  Telephone: Kirkcaldy (0592) 51035/6

Cables. Doudli.

N’A not avattable

Farkcaldy

Y no addihonal tonnage
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NOTE ON MOTORS FOR MILLS AND DEHULLERS

This note is znnexed to the present study because it does not concern
directly the unit of production of mills and dehullers. Sgre of its
basic information are taken from the study GCP/RAF/045 made by Mr K. V.
VANEK whose study made for the F.A.0. (2nd report on August 1981 and
June 1982), treats particularly the subject of power consumption of
small mills and dehullers,

In this study, tests give the following consumntions :
1) For mills :

a) Wet miiling :

e — . =
]

Product { Flow-rate | Granulometry ! Power consumption

T Kg/h : ]
Sorghum 266 to 365 | 1,13 to 1,40, 47 to 68
Millet 278 to 301 | 1,19 to ],28i 52 to 61

b) Dry milling :

Product : Flzg;;ate Granulometry Power consumption
Sorghum 172 to 291! 1,96 to2 | 58 to 68
Millet 247 to 301 1,76 to 1,97 54 to 61

| o )




2) For dehullers :

a) FAO tvpe dehullers :

{ [ T )
I | Flowv-rete | Vield | Power consummntior
| Product | Kg/h | | XJ/Kg |

1 13 T
l | l | l
| Sorghum I 204 | 78 | 93 |
i Millet i 173 & 275 i 77 3 79 i 77 4 89 ;

b) PRL/IDRC tyne dehullers :
! T T ! l
I . | Flow-rate | ) [Power consunstion |
| product 4 gg/h | Yield KJ/kq |
| | N | |
| Sorghum | 300 | 75485 | 63 |
| Millet | l | I
| l | | l
c) Tests on few "Enclebera"” tyne dehullers :
T 1 I l
. i Flow-rate P Power consunntion

; Product i <g/h ! Vield { <J/ke !
[ ] | l I
{ Sorghun } 113 & 304 { 69 a 73 { 102 & 145 :
| Millet | 115 a 230 | 64 & 71 | 100 & 119 |
l | | | |
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CALCULATION AND CHOICE OF THE POWER FOR MOTOR FOR MILLS :

On charts 1 -a and 1-b, we shall take the more unfavorable case
corresponding to a consumption of 68 KJ/kg oroduct. For a grinding
mi1ll of 200 kg/h flow-rate, power consumption will be 13.600 KJ/h,
corresponding to a 3,7 kw effective power. Considering an yield of
0,85 for the electrical motor and an utilization ratio of 0,8; the
plant factor will be 0,68 and the installed capacity will be
about 5,4 kw (7,3 HP).

It is necessary to compare this installed capacity with the manufac-

turers' informations.

[ [ ! l

l | Speed RPM | Flow-rate | Motor

| | |  Kg/h | Horse Power |

{ s e -- -+ R — |

:Bentall Superb f 600 1 227/272 : 5 {

|Hunt 1 A | 550/650 l 180 | 435 |

Hunt. 2 A | 550/650 { 270 647 |

{Champenois CLB | 500/1000 | 60/200 | 3,5a7 |
| | | |

We shall take :

- Electric motor : 1.500 RPM, 7 H.P. rating.
- Thermal engine : 650/750 RPM, 10 H. P. rating.

CHOICE OF THE POWER FOR MOTOR FOR DEHULLERS :

A narket study for the next years should allow us to determine the
most appropriate IDRC equipment. We think that the PRL Mini-dehuller

with a 5 kg minimum flow-rate should be included in this choice.
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In this case, horse power rating, taking into consideration tests
made in the Republic of MALI and the IDRC preconizations, could
be :

. Electric motor : 3 H.P.

. Thermal engine : 5 H.P.

CONCLUSIONS :

The range of horse power rating could be : 3 - 5 -7 - 10 H.P.;
3 and 7 H.P. for electric motors; 5 and 10 H.P. for thermal engines.

Generally, electric motors are the cheaper source of mecanical power,
followed by diesel engines at low power load, 600 - 800 RPM, with
water cooling and at last thermal engines at high power load with
air cooling; Thermal engines last less than the others (pratically
the half).

A thermal motor must work at 80 - 90° C to have a good yield and
therefore a minimum fuel consumption. For that, it is necessary

to work in continuous process, but, it requires a good organization
of the miller. This disadvantage does not appear with electric motor,
(the rating is fast).

Presently, the choice af the type of motor is not a problem in the
country because of the very small availability of electric power
plants.
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32.
. Dated: 2% December 1951
= LO TERMS OF REFERENCE
L ey "

General Background Informaticn

liillet and sorghum zre the staple food of the populations
of Nigeria and Niger situated in the Sghel zane. The traditional
tedious method of pounding the grain by women 18 still prevai:-ﬁ.
2ing. The study by UNIDO on millet and sorghum flour milling
(project RA¥/77/801) recommended the establ ishment of industrial
nills for the specificproductionof millet and sorghum flour in

selected urban centres. As a follow-up, a pre-feasibility study

will be carried out shortly, a2lso under the auspices of the
Nigeria-Niger Joint Commission for Cooperation, on the setting
up of three pilot mills, \of which one in Niger amd two irn
Nigeria. . '

Simultaneously, the UNIDO study mentioned above recognised
the spontaneous trend of replacing, in rural areas, the pounding
of millet and sorghum by women, by smell village mills with. a
capacity of about 20 Kg per hour.

The magnitude of “the problem is highlighted by the fact
that 90 pér cent of “the population of Niger, and 70 to 80 per
cent,of the population of Nigeria, live in rural areas. It is
not conceivable to have them supplied by millet and sorghum
semolina and flour from -large industrial mills located in a
sm211 number of towns, due to lack of distribution channels

and very high - transport costs.

The recommended village mills, consisting of a diesel engine
and of a décorticator and a grinder, have a capacity which covers
the-needs c¢f 300 to 500 femilies. Their technology must be .
2dapted to the specific properties of millet and sorghum.

As far as the present status is concernmed, between 20 and
30 per cent of the required quantity are already installed in
Nigeria, whereas only a few such instellations exist in several

larger towns in Niger, and none in villages.

However, the small mills presently in use have been generally

chosen in a haphezard way. They work in poor conditions and most



-

orten the major part of the nutritional value of the grains
treated gets destiroyed which was - not the case with the
0ld method of pounding br hand.

To satisfy the actuzl need of the rural areas of Nigeria

and Kiger, from 8,000 to 10,000 village mills ought to be intro-
duced throughout the two countries during this decade.

With this very realistic target in view, it is desirable
t0 consider setting up local manufacturing of village mills and to introduce
theiruse on a large scale in rurel areas throughout the region.
It would contribute to the achievement of the following policy
objectives declared in the national development plans of both
member countries of the Nigeria-Niger Joint Commission for

Cooperation:

1. Rurzal development through the establishment of small
scale industrial wmits in rural communities;

2. The creation of employment in rural areas, thus putting
brakes on the rural exodus and on the drift to urban
areas (it is estimated that about 20,000 jobs may be
created in this way in this decade);

-3. The liberation of women from the tedious job.of poun-

ding, in févour of other productive activities;

4. The introduction of a techwology appropriate-for the
specific conditions of the rural areas in the Szhel

zone;

5. The decentralization of industrial development genera-
ting important savings on storage 2nd transport costs
and contributing to the stabilization of prices;

6. Foreign exchange savings by impart substitution.

.For all those reasons, & pre~-feasibility study on manufac-
turing of village mills for millet and sorghum, covering the
relevant territories of Niger and Nigeria, will be carried out
on behalf of the Nigeria-Niger Joint Commission for Cooperation.

e.o/3
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8a.

The Aim of the Project

Tnhe 2in of the Project 1= a pre-feasibility study which

a)

b)

will 1nvest1gate the following main issues:

to survey the present situatiorn in comparison with
the asgssesgment of the actual needs and the potential
market for villeage mills;

to recommend the appropriate tyve of grinder/decor-

ticators and of engines to be manufactured;

to determine the productiorn programme and capacity of
the plant to be set up, the technology to be used, the
appropriate distribution chamels including promotio-

nal policies, and the organizatior of mainten=ance;

Yo recommerd the optimum location of fhe plant;

t0 determine the mesnpower requirements and the appro-
priate training schemes; and

to make a thorough financial analysis of the project
end its natioral socio-economic evaluation in respect
of both countries and of strengthenlng their mutual

cooperation.

In case the flndlngs of the pre-feasibility study are po-

sitive and its recommendatlons are adopted by the Council of

‘Ministers of the ngeriaenger Joint Commission for CooPeraulon,

a full—fledged techno—ecancmic feasibility study will be umder-
taken to be followed by the implementation of the project.

The Scove of Contrzcting Services

The- contract work will consist of the following

comporents: e

1.

Market stﬁiy covéring Niger and Nigeria, investigating
in particular: ‘ '
a) the present supply (sources, costs, problems of

maintenance, operational efficiency);

b) the needs and the potentiel market within the next
ten years, including replacement and spare perts;




65.
c) the export potential to neighbouring countries if

any (a rough estimate only).

2. Technology

This item will contain:

e2) a recommendation concerning the most appropriate
type of grinders/decorticators specifically designed
for millet and sorghum, after evaluating, among
others, the technology developed by the Interna-
tional Development Reseéarch Centre of Ottawa, Canada
and tested in Nigeria in 1978;

b) an indication on the capacity, the simplicity of
construction ard of maintenance, the production
costs and the operating costs of the selected type,
in comparison with the other existing and investi-

gated types;

c) a recommendation on the type of engine best suited
““'to0 run the selected gm_nder/decortlca‘bo*~ after consider-

ing alternative power sourcés such as diesel and electric motors and annual and wind-
powered transqaislon systems;

ecommendation on the type of cantract an the
A transfer of techrology to be concluded by the pros-
pective investor.

Je Productlon PYogramme
Thla item will contein:

a) ‘an investlgation on the possibility and desirabi-
;}llty of combining the nroduction of grinder/decor-
. ticators with other foundry products such as ground-
. nut decorticators or centrifugal pumps for irrigas-
 tion purposes, the latter in view of the large irri-
~ gation programmes planned by both Gouvernments;

b) an assessment of the feasibility of manufacturing
diesel engines to complement the grinder/decorti-
cator either in some already existing plant if any,
or in a plant to be sét up; this again whether as
a separate wnit or as a component of the plant
which will manufacture the village mills;

/e
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ch

c) = recormendation on the exact products <e be
marnufactured and on their respective qu=tities
and properties;

d) the identification of potential manufacizrers;if

~ + any,or the recommendation to set up a n=w plant.

Material invputs
2 detailed description will be given of the 3—-puts of
raw materials, intermediate goods and enerzgy required

- for the recommended production programme, ari whether

they may be of local provenance ' or would hzve to tLe
imported. An indicetion of the costs will be given in

each case. A realistic manufacturing programme sizc=iZ be developed
for a gradual switch from assesroly of beught - in com=cments to
Plant cavacity and technology manufacturing comonentis.

This item-will contain:
a) a determination of whether the plant should operate

-

in ore shift or in more shifts: . -

' b) a rough lay-out of the proposed equipment znd an

: est:l.ma‘l;e of its investment cost;

c¥ra rough lay-out of the civil engineering works and

an estlma’ce of its 1nvestment cost;

d) a schedule of the plant organization and =m esti-
- mate of the operating costs.

Manoov}er v _ A

in assessment will be given of the manpower resuirements
by categories and shifts, of the labour cos"s, as well
as of the tralm.ng requirements,

Location and s:.'te

Several alternative locations will be investiczted,
particularly on the basis of a comparative amzlysis of
the suitability of potential existing manufacicrers if-
any, of the transport costs of the inputs amd outputs,
of the avallable infrastructure including utilifies
(supply of fuel, power and water), and of the




‘~  availability of labour. A firm recommendation will be

made on the most advantageous location and site.

8. Implementation scheduling arnd costs

A tentative time schedule for the implementation of
the project will be provided, as well eas the costing
of its individual phases.

9. Marketing and promotion

ter an essessment of the present status and of the
specific requirements of the project, recommendations

will be made:

a) on the distribution channels appropriate for
getting the products to the villages throughout
the whole region; :

b) on the organization of maintenance and after-sale
services;

¢) on the promotional measures to be adopted by the -
two Governments on their respective territories,
such as extension services, specific credit faci-
lities.and other measures conducive to the
broadest implanmtation of village mills throughout
the rural areas; | S

d) on specific measures such gs waiving of custom du~
ties, to be adopted Jjointly by the two Governments.

10. Financial analvysis

This item will contain:

a) a detailed determination of the investment costs,
inecluding working capital - and pre-investment cosis;

b) a recommendation on the financing of the project;
c) an estimate of the production costs;
d) an estimate of the sales revenues;

e) projected cash flow profit and low account and balance sheet tables.

f) a global financial evaluation of the project, in-

cluding the nav—nff navrind Arnd +L .- = o -




. - - vw e H I /. N . -~ . . —_ ..
{ . e e i TR LRSS T of [ IR RANE YRR W L N o Y "‘;lei,?t!'lc‘.l Teani b

Ll SLrtoehouura Poregniration o In
Jor Comsuliing Farms gives fuller details -7 peints 1 — 10 above, and s-ould b*
f21lowed.

11. Nationosl economic evaluation ‘ 88.

The project Will be evaluated from the points of view
of its national ecanopic and social profitability in
respect of both countries, and of strengthening their

mutual cooperation.

D. Generel Time Schedule
The Contractor will keep the following time schedule:

(i) The Team Leader will visit UNIDO for briefing
within two weeks after the signature of the

contract.

(ii) The Contractor's persommel will arrive in the project
area within two weeks after the Team Leader's brie-
fing.

(iii) The work in the project area will be implemented in
approximately two months, representing about four

man/months.

(iv) ' At the end of the work in the project area, the
- Contractor's team will make a preliminary oral re-
,:port on their main flndlngs and conclusions to the
'7 Secretary—Gene*al of the Nigeria-Niger Joint Com-
mission for CooPeratlon.

U - A:::‘,:"

(v)  On the ‘return from the project area, the Team Leader
'_wlll visit. UNIDO for debriefing. T

r""

(vi) ;uThe Contractor will submit the Draft Flnal Report
" 40 UNIDO within six weeks at the latest, after the
return of his team from the project area;

“(vii) WNIDO shell comment on the Draft Final Report within
two weeks thereafter.

(viii) WNIDO shall‘receive the Final Report within one
month after having sent its comments.

E. Personnel in the FieIa
The Contractor's team in the field will consist of a2t least two

specialists, viz., 2 mechanical engineer with a large experience

in esteblishing and/or operating foundries or mechanical shops;




G.

(58
'in English and French, inllftwué L0p1es, out of whlch the
‘Nigeria-Niger Joint Cemzission for Cooperatlon will requlre -
. 1o obtain 35 copies in:each of the two languages.

o ¢l
]

and a2n industrial economist with experience in market studies
and financial analysis of projects. Both should have a practical
knowledge of developing countries. The Nigeria-Niger Joint
Commission for Cooperation will arrange for the Contractor's
team the required contacts with and available information from,
the relevant natioral and local authorities and institutions,

as well as international organizations working on related tech-

nical assistance projects in the area.

L= puage Requirements

The working languages of the Contractor's field personnel
will be English and French. They should have a full kmowledge of
at least one of those languages and the capacity to work in the

other language.

Revorts '

The Contractor will submit to UNIDO, in line with the
timz schedule indicated under D. above, a Draft Final Report in
English or French, ,1n.f?{f.9l copies gqut of which two copies

for the ngerla-nger Joint Commission; and the Final Report
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